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PEEFACE TO SECOND EDITION. 



Thk first edition of my book (6,000) haying been disposed of^ 
and the demand still continuing, I publish a further edition, 
containing some papers I have recently written, or delivered, 
on the subject of agriculture. Every year's increasing experi- 
ence confirms my conviction that nothing is more certainly 
profitable than the judicious improvement of stiff clay soils. 
This cold, wet, and late season gives unmistakeable evidence of 
the fact. This is a disastrous year for those who farm un- 
drained and unimproved stiff, wet, poor clays, without covered 
places for their stock and manures. Not so on my farm, where, 
although by no means so good a year as last, I have sound reason 
to believe (the crops being now ripe, and partially harvested) 
that my gain as landlord and tenant will be about £600. I 
know that this statement will be disagreeable to those who, 
from various motives, or from holding unimproved farms, can- 
not realize such results; but I must not permit the cause of 
agricultural progress to suffer by any false delicacy on my part, 
or from any fear of personal obloquy. I would, however, warn 
over-sanguine people that farming, like any other trade or 
manufacture, must, to be successful, be carried on by those 
who by themselves, or those acting for them, understand it 
practically, and, if possible, theoretically, otherwise the results 
will be unprofitable. 

Before very high farming can become general, it will be 
necessary for landlords to modify, very considerably, the terms 
of leases. 

I could not realize my usual profits were I confined to the 
four-course rotation, or if my farm were overrun by an excess 
of game or timber. Nor should I ha^ erected on the farm of 
another, without certain conditions, tb» ^«^ «a!^^^ i&3k- 
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ly PBXFACE. 

cliinery, and buildings, which tend so much to increase n 
profits. Thorough agricultural improvement demands a fre 
dom of action quite inconsistent with the present restriotioz 
and the prevalent views of many landlords. 

Agricultural progress must be mutual between landlord m 
tenant We have many splendid and profitable instances of tli 
among our aristocracy, whom I could name. 

Can there be an3rthing but severe loss, this wet year, on tl 
X>oor, womout grass lands, on miserable undrained plasi 
days, which the cattle could not feed without poaching 
puddling? 

Not to gratify the curiosity of my farming critics, bat 
convey information to those who desire it, I submit the follow 
ing undervalued estimate of my anticipated returns this yet 
with my current expenses. Of course, if the price of whe 
continues high, my gain will probably be nearer £600 thi 
£600. 

GENERAL EXPENSES. 

TLthes (greit Mid smaU) ^0 6 

Church. Rate OOS 

Road-Rate 0.0 S 

Poor- Rate, incladins Police and County Rate .. o ^ S 

Manual labour, including engine-driver and bailiff . . s 8 
Oats for farm hones during mcmtlis (72 quarters of 

blackoats) ll • 

Seed 8 6 

Depreciation, or wear and tear of Implements . . . . o S o 
Blacksmith, wheelwright, cooper, founder, saddler, 

basket-maker, bricklayer, carpenter, and veterinary 6 

Thatcher 10 

Depreciation of Horses OSO 

Guano 10 

Wear, tear, and loss of Sacks OOS 

Bean-tiers OOS 

Loss of Stock, and Casualties 10 

Loss of Land by roads, buildings, fences, and waste . . 2 
Road-mending, ditch-deaning, fenoe>trimming, &c. ..010' 

Miscellaneous pet^ expenses 1 G 

Malt and Hops used in brewing beer for labourers . . 2 
Coals and repairs fcnr steam-engine, and interest 

on irrigating investment U 

Less received on grinding for hire «. ll o 

3 
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ESTIMATED PRODUCE. 

41 ftcm, Wheat 4q[n. per 

18 M Barley 6 „ 

5 „ Potatoe-Oate 6 „ 

SS „ Beans 6 ,, 

8 „ SeedTarea s „ 

95 Corn Crops, ^10 per acre ^OM 

Balance of Live Stock Account, after pajinir for purchased 

food SOO 

Clorer, Grass, and Rye-grass Hay IM 

Dairy Produce and Ponltzy .. 76 

jtfl,39f 
Expenses, 170 acres at i^S. Os. 8d. 856 

LeaTinir for Rent and Proftt jtf478 

My crops haying been inspeoted by fanners from almost every 
county, they can form their own opinion as to the fEumess <^ 
my estimate. 

My latest papers will be fonnd at page 808 to page 418. 

J. J. MECHI. 
Tmu Hall, vxab Knnsov, Bsnz, 

jMfftui 31, isao. 



INTRODUCTION. 



A BESiHE havingr been expressed that 1 should collect my 
agricultural writings, for criticism and examination, I cheer- 
fully undertake the task, hoping and belieying that such a 
course may not be unacceptable or unprofitable to the agricul- 
tural public. 

In the following pages, accordingly, will be found much that 
I have written and spoken on Agricultural subjects ; and I 
have thought it right to reproduce these essays in precisely the 
form in which they originally appeared, notwithstanding thooe 
changes of opinion which they sometimes show to have arisen 
during the fifteen years which have elapsed since the first of 
them was published. Any alteration, indeed, which I have 
allowed myself —beyond the cancels (exceeding one-half) needed 
to bring the matter within the limits of this book — affects only 
the order of their appearance here. My latest publication has 
been placed first upon the list, as most nearly representing my 
present agricultural practice and opinions. The others have 
been, to some extent, classed according to their subjects, but 
they are, for the most part, arranged in the order of their 
original appearance; and a copious Index is provided, pre- 
Tenting the necessity of wading through the mass in search of 
any particular topic. 

When I purchased land, and saw that it needed improvement, 
I laid down the theories on which that improvement should be 
effected, and while I admit that with my present improved 
practical knowledge and lengthened experience I could have 
worked out the details somewhat more economically, I am more 
and more convinced that the original principles on which I 
founded my operations have the full value whkkl^<&'!^%.^\Afik^«l 
to them, and thmt it would have been is^kA 1st V2^^ \f<R&Ni v^ 



Vill USTBODTTCnOK. 

* 

honour of this g^reat country had they heen more generally 
adopted. 

It is a sound principle, that all changes which take place in 
agriculture, if unattended hy profit, are wrong, and are not im- 
provements. It must, however, be borne in mind, that agricul- 
tural improvement is gradual, and progressively increased by 
time. Thus I have found it. Fortunately for me, and perhaps 
for agriculture, I have been spared long enough to witness the 
full development, and reap the reward of my improvements ; 
but, better still, I have witnessed the gradual and more general 
aooeptanoe and adoption of those changes for which I was once 
condemned, but for which I now get some credit. 

Let us not, however, deceive ourselves by our self-esteem. 
The truth had better be spoken. We are, as it were, still only 
on the threshold of agricultural progress. As a whole, first- 
rate farming is the exception, and bad or moderate farming the 
rule of British agriculture. This is proved by our miserably 
low average agricultural produce, which is only £3 lOs,, or four 
rents per acre. Our whole system will yet undergo a mighty 
change by steam cultivation, by the economy of our town and 
farm manures, by the greater production of meat and manure, 
by the more general use of steam and machinery, by the 
economy of seed, by the eradication of weeds, and, above all« 
by the drainage and irrigation of lands not naturally filtrative : 
we shall not then, as we traverse our fields, probe the depth of 
ooltivation with our walking-stioks, and have the mortification 
of finding an undisturbed, unmanured, and unaerated subsoil 
at the depth of a common wine-glass from the surface. 

The subterranean glazed pan over which the plough has slid 
for a thousand years, will be torn up by steam-power, and the 
joyous roots of our plants will testify their exultation by a more 
vigorous surface vegetation, highly gratifying to the British 

stomach. 

L J. MECHL 

TiPTRKB Hall, Kbltkoon, Bssbz, 
Auguit, 1850. 
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HOW TO FABM PEOFITABLy, PAEHCULABLY 

ON HEAVY CLAYS. 



What wiU pay— Bad Huninff— Profltable farmini;— Land drafnage^Sbelter— 
Meat-making— Over-8cedkkg— Covered yards — Education — Stiff clayfr-* 
Implements— Labourers— Bayinir vid selling— Com and cake— Farm horses 
—Pigs— Iron as manure— Italian rye-grasa— Beans— Weeds— Town sewag* 
— Green crops— Cheap manoring— Artificial manures— Management— Crops 
— Prices — Contusion. 

Although I shall prove in these pages by unquestionable facts 
that numerous prontable things may be done in agriculture, 
tl have no expectation that the generality of either landlords 
or tenants will practise them. The history of prejudice has 
always been the same, yiz., resistance to innovation, and dis- 
belief of progress : but that is no justification of despair ; on 
the contrarv, the evidence of all time shows that we must 
tight manfiillv against the old enemy, and that we shall over- 
come him by degrees. 

We have hope to cheer us on, for can we forget that in our 
own time it was pronounced that gas was impossible, that steam- 
vessels would never cross an ocean, and that Stephenson's 
Express Train was an insane dream? — ^while, now, we hold 
converse through earth and water at lightning speed, defying 
time and distance. 

That our lands might support all our i>opulation without 
foreign aid is not with me a matter of doubt, seeing by my own 
farm, as well as many others, practical illustrations of the fact. 
It is a common matter of figures. But I have no expectation 
that it will be done. Still, if my exertions in the cause of 
agricultural progression make some impression on agricultural 
lethargy and disoeUef, my object will have been accomplished. 

I have often been much amused by the oompassionatinff look 
and manner in which my Mends have inquicea after my doings 
at Tiptree. 

The translation of those sentiments is this ^— ** Mr. Hechi, 

B 
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you are kindly losing money by your experiments, to oblige 
the oountry, and we ought to be grateful to you." But when I 
sternly ejaculate that whatever does not pay in agriculture is 
not an improvement, and when I demand categorical answers to 
these questions — 

Does drainage pay } 

Does deeper cultivation pay ? 

Does economy of manure pay ? 

Does efficient shelter for stocK pay ? 

Do large, well-squared fields, good roads, and good buildings 
pay? 

Do ample manuring and more cleanly cultivation pay ? 

Does a larger employment of labour pay ? 

Does the emplovment of steam-power, improved machinery, 
implements, &c., pay } — 
I soon find how shallow and groundless are the objections to 
agricultural improvement. 

The fact is, that for several years I have been deriving a 
most i^tifying return for my expenditure, and it is of a very 
enduring and continuous character; but the world does not 
believe it. 

In agriculture, as in other matters, yon must invest a capital 
before you can get an interest or profit. 

Whilst I am musing on the ignorance and prejudice that 
loses so many pounds per acre to the wretched tuler of un- 
drained clays, I have no doubt that many such a man i^ 
ehucklinff at his own supposed pre-eminence, and consra- 
tulating himself that he does not throw away nis money like 
that Mr. Mechi. 

For Evidence of the Backwardness of Agricul- 
ture we have oidy to refer to the Mark Lane JExpresa, the 
farmer's own paper. Annexed is a portion of its leading article 
of this day (Feb. 16, 1857). It is too true :— 

" upon a caretal faiTMtiK«tiou, we watAj Msert tfaatso per cent, of ordinaiy 
fum-rard manore ft watted. An eyamfnalinn of ten ftxin hometteadt con- 
■ecnthreW taken hat talij ettabUtbed tliit toppotttion. In six of these the 
whole of the water from the rooft ot tbm baikUnga fieU dlrectlf into the 
yardt. 

** It it too modi the fkthion to look abroad for improvementt, and for^ 
tbtX the first neccadty tat them exists at home. Year after year passes 
away regardless of consequences, and thns mannre safident for the annual 
aapply of the fltrm is lost once in erery five years, and in some instances in a 
tu less space of thne. Whenever this sul^ect has beoi individually adverted 
to, tibe answer is inTariably * My landlosd will not do anything.' The same 
obsenration applies to the improvement of buildings, to drainage, and to 
every other point of reeent introduction. Unless, peihaps, in the case of 
some Ibw qiirlted iwttvldoals, things remain as they have done, and will pro- 
bably ctmtinae to do so until ttie expiration of their occupation arrives." 

Essential Preliminaries to Profitable Farming i— 
A thorough knowledge of your business, practical and theo- 
JvtioaL 
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Abilitr to buy in the cheapest and sell in the dearest market. 
To select the most able workmen of industrious and honest 

habits. 
To choose as your bailiff a man of forethought, integrity, and 

firmness, combined with great industry and keen perceptive 

powers. 
To api>ortion rightly your land and capital. 
To maintain in economical efficiency the motiye power, whether 

horse or steam. 
Deep, frequent, and clean cultiyation. 
Drainage of land not naturally filtratiye. 
Shelter for stock. 

Efficient machinerr and farm implements. 
Ample use of purcnased food and manures. 
Rigidly correct form accounts, posted daily from the cash-book 

and journal. 
Estimates of the cost and return of each crop in detail. 

There has been so general an impression that my farming 
was my hobby for amusement, and not for profit, that I purpose 
to dispel what remains of this prejudice by a practical investi- 
gation of farm practice in a pecuniary point of view. 

The real Test of Economy is the cost-price per quarter, 
per ton, or per lb., of the produce of the farm. The poor imim- 
proving farmer is generally the producer of the dfearest and 
most unremunerating food ; whereas, on the contrary, the man 
who spends most per acre, and pays the highest rent, is the 
cheapest producer : therefore, I always ask. What does your 
com cost you per quarter ?— not. What do you spend per acre ? 

Let me illustrate this from actual facts. 

PRODUCB OF UNDRAIKED CLAY. 

First jresr, fallow—rent and expenses jfs 

SeooDd year—oats, prododnf five qaarters at Sfl« 6 lo o 

PRODUCB OF DRAINED CLAY. 

First Tear— tares, fed off bj ebeep eating rape-cake, 

beans, Ac 5 18 4 

Second xear<-oats, prododng ten quarters at S0« 13 • 

I quo^ this particular crop because I have watched it this 
year in comparison with my own, but we may carry out the 
oomparison in almost all the others. 

The Ruin is prinoipally oaused by Non-Drainage, 
lor the more you disturb and pulverize undrained heavy land 
in fine dry weather, the more close and miry it will tiecome 
during the rains of winter. There being no drains under it. 
the water accumulates and stagnates untH the spring and 
summer, its only escape being upwards as steam, so that the 
hflRt of the mm u UtmUy employed ia evavoiniXAi^ V^'m^^ 

B 2 
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inatead of Btuanlatisg the plant to do this. The result of all 
this U, that such seeds as escape bursting and freezing in the 
miie of winter, re^etute slowly ; the roots refusing to go into 
•tlignant air and itognont water, there Is but little root forma- 
iiOD, and oonseqaently a miserably deliaieDt snrfaoe growth, 
and an nnprofitaole crop. Contrast this with the drained land 
— there the roots room freely and deeply, produoing vigoroiia 
and branohing shoots with broad and nnmerQiis leaves, passing 
throngh the plant under the influence of summer ra^ an im- 
mense amount of fluidity, the reiiult of such elaboration being 
an abundant crop. The knowledge of vegetable pbysiolof^ 
teaches us the value of draisoKe. A tree ot plant wul avoid 
stagnant water, but will seek out and multiply its roots in a 
running stream, the latter having a constant supply of &esh 
air. Water kept in motion becomes aerated. A amall oan of 
live fish in a gig or ooaoh would travel from John O'Oroats to 
the Land's End without injury, the water being in constant 
agitation ; but stand the can quietly ou a tabli> and the tish 
would die, there being no chaugo of air : roots nf plants require 
change of air as much as Hsb or anlmnls. Every shower on. 
drained laud leaves, by percolation and filtration, a new air 
and new fertility. Besides, it is well known tliat plants having 
one root in moisture, as in deeply-drained soils, will bring up 
to tii% dry surface, and diffuse by its other roots, a healthy 
huinidito' ; and I suppose that it is the deep-rootedness of 
mangold wurxt! that gives it, in our dry Eastern Counties, 
anoh a power of rt'ststing drought. 

Bad Farmitig is the Bole, and Good Farming 
the Ezoeptioii. — It is impesbible to travel through the 
various distriota of Ihia kingdom witbuut ooming to tnis sad 
oonclnaion, and that l)ie bulk t<t the LniJ i~ formed in the least 
prohtable manner. There are manf causes for this, such as the 
poverty of landlords, the over-boldmg of tenants in proportion 
to their capital, the want of tenant valuations, or leases ; but 
the greatest and most &tal cause is the oomfortabla belief in 
and self-satisfaction with the present state of form practice. 
This remark applies equally to umdlords and tenants. 

I am aware that for manv years a belief was entertained by 
Bgriculturista that Hr. Mccni was a visionarv enthusiast ; but I 
have seen enough to oonvince me that it would be happy for tjie 
bulk of onr beavy-lsnd •grionlturists, if they oonld roue their 
produce at as low a oost as I do mine. 

Living, as I do, in a district capable of immense progress, I 
am enabled to aniTO at exoot comparative results, and I have 
no hesitatioD in saying that the majority of heavv-lond formers 
would be in a far mors advantageous position if tbey had to pay 
22 to £3 more per acre for the advantages I have named. 

In faot, the differenoe in my prodace and that of many others 
i» £rom £3 to £10 per acre — I mean at the recent liberal prices. 
Siegmat mate of our stiff olajn ue ditinaf^ m,0E« ntsnare. 
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deeper enltiyation, and oovered yards for stock. I have watched 
attentively the most money-making farmers, and I find that 
thev are those who practise as I have described. 

l^he want of drainage on olavs is ruinous. I have seen a clean 
summer fallow made on such land, and the whole in beautiful 
tilth ; but what follows ?— the rains of autumn and winter are 
absorbed and retained for want of filtration, and the fallow 
becomes a sea of mud, saturating, swelling, and rotting much 
of the seed, rendering the land most difficult and ezpensiTC to 
operate upon, and in the spring baking hard, and cracking like 
toe mud bottom of a drained pond. The wretched and spindled 

flants struggle for an existence, and produce a miserable result, 
have seen such fields adjoin my own, where the difference 
has been £10 per acre, principaUy owing to the absence of 
drainage. 

You may always know undrained heavy land in dry weather : 
it is hard and knobby. The only seasons that suit the un- 
drained heavy clays of Enffland are a dry spring and a very 
hot summer. The wide and deep cracks answer the purpose oiP 
drainage to some extent, by an enormous and deep evaporation ; 
but a wet spring is the rum of such soils: and vet it is still 
difiioult to make farmers believe that water will nitrate readily 
through the strongest clays to the drains. 

The very best otrainage in such soils would not cost more 
than £6 to £7 per acre, and I am sure that the loss arising from 
their absence has, in too many instances, been equal to 
the whole cost of the drainage in a single year. I am speak- 
ing now of wheat at 60s. per quarter, or oats at 28«. per 
quarter. 

The question is not a disputable one, as the facts are patent 
wherever two adjoining fields are drained and undrained. I 
have watched the Question closely during the last fifteen years, 
since I first drained my heavy soiL 

In many seasons, a farmer who naid 9s., or 7i per cent, on 
£6 per acre drainage, would find a difference of at least £5 in 
bis com crop ; and still the great bulk of the heavy lands of 
England remain undrained! ! ! I believe at least fifty millions 
of money might be immediately and most advantageouslv so 
employed ; it would add immensely to our home supply of food. 
The aavantages of drainaffe have oeen so often and so largely 
explained by myself and others, that I will not dwell upon 
them. 

Shelter for Stock.— This is the next important question. 
On day farms your animals seldom do well on the land after 
Oetober, and even if the weather is sofBoientlv favourable to 
permit their grazing, they should, during the long nights, be 
oomfortably housed, and lie dry. To do this in a permanent 
manner would cost, at 6 per cent., an annual charge of Is. 9d, 

Cr annum per she^, or 12f . per annum for a bullock. Now, I 
19 no heatation in saying that it rnake^ iDOC^XlbK^vLv^ 
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Bheep per week difference during the eighteen winter weeks, 
or, in other words, 3 lbs. of mutton at 6d, per lb. 

It ie notorious that during wet and frosty weather whole 
fields of turnips have been oonsumed without making lib. of 
mutton ; but it is easy to understand this by looking at the poor 
sheep at break of day, after lying for fourteen dark hours on a 
wet. cold soil, which absorbs the heat of their bodies, whilst 
their soaked and frosted fleeces complete their misery. The 
loss of sheep, by death, would par for the shed-room. The 
yalue of a single sheep at 40«. would pay for the shelter of 480 
sheep for one week, rractioally, I haye not lost one sheep 

Sir year on the average of the last fifteen years, although I 
tten 800 to 400 annually. 

The Qxiantity of Meat made on a Farm per 
Acre determines the quantity of com ^own. By asking a 
few questions of a farmer I can almost immediatehr arrive at 
a conclusion as to his position, without visiting his farm. The 
first question would be, **How much meat oo you make per 
acre, over the whole acreage of your farm i" This question 
has been solved by Mr. Thomas Dyke Adand, in the Royal 
Agricultural Society's Journal, vol. xi. p. 666. There it will 
be seen that the largest corn-growing farmer in Norfolk, a most 
successful man, produces 4i score of meat on every acre of 
his land : compare this with the general average of the farms 
of this kingdom, which certainly do not produce one score 
pounds of meat per aero. The moro meat you make the 
moro manuro you produce, and the more corn vou grow. 
The common labourer is the best evidence on this point : 
with his one-eighth of an aero of ground he knows that 
unless he keeps a nig to make manuro, he cannot expect a 
crop. Therofore, he fattens one pig, which oonsumest hree sacks, 
or twelve bushels, of barley-meal, which, at 7 lbs. of meal to 
1 lb. of meat, would be 84 lbs. of meat, or four score on the one- 
eighth of an acre, or over 82 score per aero. 

It has often been remarked that, amidst miserable land and 
wretched farming, the labourer's cottage-garden is like an 
oasis in the desert ; but when I show that, independently of 
deeper cultivation, it receives in manure 32 times the farmer's 
quantity, the contrast needs no longer be a matter of surprise. 
Of course the farmer who makes the largest quantity of meat 
obtains a proportionate amount of manure, and of produce. 

Some years ago^ when good Danish barley could be had for 
19«. per quarter, i fattened an immense quantity of i>ork and 
other meat, equal to at least 20 score per acre. The farm has 
never forgotten it, and as I made so much manure when com 
was cheap, I have been enabled to now large crops during 
the late high prices ; thus justifying the calculations I made in 
my celebratea balance-sheet. I seldom make less than 10 to 
13 score pounds of meat per acre over the whole farm ; it is the 
I^jr to good crojw. 
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It would pay a Fanner well to sell Yds Beans to 
his Sheep at 40s. per quarter, because that price is about one 
penny per pound, and mutton at 7d. per lb. would pay for the 
•even pounds of beans required to make it. The OMns thus 
remain on the farm. But, even supposing that you give to 
your sheep four Quarters of beans per acre, and that you loae 
10 x>er oent. by them, or IBs, per acre, I am prepared to prove 
that in the com crop that follows the increase will oe at 
least £3 per acre beyond the sum that would otherwise be 
realized. 

I know a farmer within a few miles of me, who always allows 
bis 1,600 fattening sheep lib. of beans per diem when feeding 
in the field; the consequence is a general and progressive 
enrichment of the soil, which almost compels him to take an 
extra com crop to tame the land. In my own case I generally 
on one field, annually, which has become saucy, take nve or six 
quarters of Rivett wheat per acre after a similar crop of ordinary 
wheat. The farmer to whom I allude takes green rye after oats, 
rye fed off with sheep eating beans ; then turnips, put into litUe 
mounds, and fed off in February and March with sheep eating 
beans; then barley with seeds; then clover once mowed, ana 
then fed off with sheep eating beans ; then wheat followed by 
oats, which completes the rotation — ^thus ^wing three com 
crops, one root crop, and two neen crops in a course of five 
years, with an increasing fertility. The fact is, the poverty* 
stricken principle of a lot of nungrv, half-starvea sheen, 
growing into money, and exhausting the land, is a miserable 
and ruinous plan; and the time will soon come when our 
Welch and Irish friends will fatten more at home, rather 
than supply us with the heart of their land in the shape of 
lean stock. 

There are certain fixed expenses on land, whether we now a 
large crop or a poor one : rent, tithe, taxes, manual and horse 
labour, and seed, become a very heavy per-centage of charge on 
a minimum crop, whilst on a maximum one the expenses are 
proportionatelv diminished. 

On well laia out land, with few fences, good drainage, and 
good roads, there is actuallv much less cost of labour than on a 
poor, undrained farm, with wide and irregular hed^s, green 
lanes, and choked-up ditches : as most of my work is done by 
piece, I can estimate the difference with accuracy. 

XiVils of Over-seeding.— One of the crying evils of the 
day is the over quantity of seed drilled. In former times, when 
broad-casting was the practice, many seeds never vegetated, 
being consumed by birds ; but now, with the accuracy of deposit 
bv drills, a much smaller quantity is reauired, and the system 
of high farming positively demanas a reduced q^uantity of seed* 
otherwise the crops run up densely, and are laid prematurely. 
This remark applies particularly to barley after turnips, fed off 
«ithoil*oake 
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My nsnal quantity of seed per acre is— 

Whbat ibnsheL 

Babuct StoSpeclcfl. 

Oats S Imsbds. 

•nd I feel that, with high cnltiTation, I still sow too thickly. 

We do not half manure or oultivate for our 
Boot Crops.— It may be said— Why, if we manure so highly 
we shall get our crops rained. I reply — Who ever heard of over- 
xnanuring for a root, a green, or a pnlse crop } Plough your 
manure in deeper, mix with it more of the suosoil, ana fouow, 
if you can, the example of our market-gardeners. I remember 
once saying £5 on a root crop, and lost, in consequence, 13 tons 
of mangola warzel, which I was then selling at £1 per ton. The 
field, only dug one spit and once manured, produced 30 tons per 
acre ; the other, double du^ and twice manured, grew 43 tons. 
But see what a difference is felt in the subsequent com and 
other crops. The effects are spread over many years. I am 
convinced that, for rapid summer growth, the manure should 
haye reached the suMoil, either by solution or admixture, for 
during the dry hot months the roots go down deeply in search 
of moisture, and there they ought to Una their food— the manure. 
All these statements of mine are as easily ascertainable and 

gx>yable on a perch of ground, as on a thousand acres; there- 
re, I say, don't disbeheye, but try them. 
I have often watched a com and root crop, and so long as 
their roots only occupy the ploughed and manured surface, all 

Ses on prosperously ; but when, in stronger and later ^wth, 
ey search the subsoil, then is the time to judge by their loqks 
whether they are luxuriatine in manure and aeration, or 
whether they haye to contend affainst the too common eyils 
of a stagnated and unaSrated soil— unmanured, uncultiyated, 
and uudrained. The bilious and disappointed crop gives un- 
mistakeable evidence of its condition, and ends in an uppro^ 
fitable result. 

The Cost of Imi)rovement.— As a ffeneral estimate^ 
you cannot efiectually improve stiff land under £26 per acre, 
or, with buildings, £30 per acre ; your drainage will cost you 
£6 per acre ; fallowing, levelling, subsoiling, &c., £7 ; and a 
good heavy manuring, £7 ; lime or chalk and earth-burning. 
£5. Then comes the question — Are you not better off, having 
to pay 10 per oent.^ or £2 to £3 per acre extra, than if these 
improvementtt— buildings, draina^, fencing roads, &c. — ^were 
not made ? I have no hesitation in saying that the difference 
is more often £6 per acre than £2. What a miserable miscal- 
onlation, then, not to make these amendments ! Your sowings 
and harvesting become earlier and cheaper, your horse and 
manual labour less, and the tout ensemble one of prosperity in 
lien of adversity. 
Oarered TardB are cheaper than thAOTdinaxY homesteadii 
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mud ean be effected completely for £6 to £7 per acre, a profitable 
inyestment at 6 per oent. for the tenant. 

As this system of homesteads is rapidly growing, and as I 
know it to be the best and cheapest I have asked Messrs. 
Beadel, Sons, and Chancellor, of Chelmsford, Essex, to send me 
a list of those which they have erected, and their cost. 

Had the system existed when I commenced farming, I shonld 
have preferred it to my detached buildings. 

Dr. Yoeloker's valuable experiments show us^that our manure 
does not suffer by exposure to air, but its washing by rains 
carries away its most valuable properties.* 

Ever since I commenced farmiDg, I have never lost any por- 
tion of my manure from such a cause: hence the improved 
fertility of my soil. 

I annex Mr. Chancellor's letter : — 

CBBLMffroRD, October S, 1858. 

Dbab Sir,— I enclose you a Schedule of all the covered homesteads I have 
erected since about 18!»0. The amonuts of the various ** costs *' are accurate, 
bat I am not able to fill in aJl the acreages. In some instances, as in Park 
Hall, Ongar, the covered homestead is an addendum to the other farm build- 
inf^, and therefore could not be taken as a fair criterion of the proper cost of 
a homestead per acre ; but I think you may very fairly assume that the cost 
on an averaf:e would be flrom jtf 5 to jtfO per acre. Of coarse, much depends 
upon locality, price of bricks, timber, slates, stone, &c. I have made nomer- 
ous calculations upon this subject, as yoo may fanaglne, and 1 have invariably 
found that the covered homestead does not cost more tiian the usual mode at 
erecting: farmeries ; and, if yon take into consideration the number of stock, 
the price of a covered yard is less per head than the open yards and bullock^ 
Houses in the old system.— I remiln, yonrs faithfully, 

FRBO. CHANCBLLOa. 

I. J. Mbcbi, Esq., 4, Leadenhall-street, London. 



* The foUowfaig: experiment (March, 1850) proves the possibility of perfect 
management of the manure accamnlatinf under sheltered live stock, along 
with complete comfort and prosperous condition in the animals :— 

I have removed 100 half*bred hoggets fh>m an open boarded floor and placed 
them on straw in a walled and covered shed with paved bottom. The space 
allowed is lo superficial feet per head, Indudbig in this space the necessary feed-, 
ing troughs. Of course there is proper ventilation by openings in various direc- 
tions, to carry away the impure corporeal exhalations. Each sheep receives 
daily 10 lbs. of mangold, three-quarters of a pound of rape-cake, and some 
finely'Cut wheat-straw chaff. Tlieir appetites and condition are in every way 
satisfactory. They have been now eight weeks in this shed without any 
removsd of manure, and by an almost daily examination of the condition of 
the manure, I am enabled to arrive at definite conclusions. If straw was too 
abundantly supplied, the manure became warm — ^too warm ; by stopping the 
tnpirfy it became cool. In fact, the degree of wetness of the manure regu- 
lated its temperature ; when wet it was cool, when moist it heated. Finely- 
cut straw or short stuff absorbed moisture quickly, and had to be very 
sparingly supplied. A light covering of straw once a day keeps the mannre 
in perfect oider, solid and free flrom smdl : but disturb it with a fork, and the 
odour is all.powerfuL One pound and a half of straw per head per day for 
sheep is a sufficient foddering, and to 18 lbs. for a bollodc. We must not 
forget that Is-Hths of the manure is liquid. I was never before satisfied or 
•mriVient as to feeding on straw bed, but now I see clearly that the failure or 
•oocess depends upon the proper manageme n t of the manure. The late dry 
WMtber has caused the mannre in many open flurmyarde in this neigbboarhood 
lo kaat Tloleiitly, and then ** txt-tut^.*^ 
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Aiprioultural Education.— I haye often alluded to the 
inoonyenienoe, in a business point of yiew, of uneducated igpo* 
ranoe. I say uneducated, because the Almighty alone giyes 
mind; man can only cnltiyate it: but many of my best 
workmen cannot read or write, and it is a drawback to their 
otherwise intelligent minds. It is true we haye now a sub- 
ficription school, out until the last two years there were little, 
if any, means of education for a parish of 6,000 acres, with a 
population of near 1,600 people. 

It is a painful truth that a large number of farmers, 
uneducated themselyes, are not sufficiently alive to the great 
advantages afforded by education. Rates to keep in repair 
the highways are readily granted, but the minds that are to 
direct the future farm operations of this kin^om remain 
unmended and uncared for, except by the unfair taxation of 
the beneyolent. 

Management of Estates. — ^The contrasts in the manage- 
ment of estates in this kingdom are as great as those in our 
farming. In some which I have had the privilege of inspecting 
^ch as the Duke of Bedford's, the Duke of Richmond's, Lord 
Hatherton's, Lord Willoughby D'Eresby's, Earl Bathurst's, 
Earl Radnor's, Earl Fortesoue's, &c., &c.), a judicious and con- 
tinuous expenditure of a portion of the annual rental hat 
tended greaUy to augment that rental, besides producing food 
and emi^oyment for an increasing population. But beyond all 
this, the care for the physical and!^ consequent moral condition 
of the labourer, by a system of proper and decent cottage 
accommodation and guden allotment, exhibits a sagacious 
recognition and appreciation of the bonds that tie so strongly 
together the various classes of our happy community. 

But, as I said, in farming these are the exceptions, and not 
the rule, and I see too often, with sorrow and disgust, the oppo- 
aite of all this. No annual appropriation for improvement or 

Clt, but a dilapidatory and depressing influence extending 
efully over every interest on the estate. 

The power of an individual to influence and stimulate pro- 
gression in his own immediate neighbourhood is often very 
effective and considerable, and, to a certain extent, it may be 
admitted that ffood tenants may be created or bred on the estate, 
having: before them the example of a noble-minded and judioions 
proprietor who combines progress with profit. 

Probably the Lincolnshire system of valuations ensures most 
permanently high fuming as a system. It should never be for- 

gotten that improvements create a new and extended market 
r our own agricultural produce. 

Madiagement of Stiff Clays.— In dealing with a stiff 
day farm, deficient in buildings or shelter for stock, I should 
depend ahnost entirely on green crops that could be spring and 
summer fed— plenty of tares, clover, and rape. The mangold 
not to be commenced until March or Apiil. 'fi«UA^V)AiRwL 
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manured, and tboronghly cleaned, and then oonsnmed on tlie 
farm. As a general rule^ I grow one-eighth beans, one-eighth 
clover, one-eighth tares, one-eighth mangold, the rest corn, thus 
making the rotation once in eight years. 

As a golden role, never omit ploughing or digging your land 
before the last frost. One night's frost will do more cultivation 
than all the harrows and rolls. Of course all your stubbles will 
be scarified durinj^ the hot month of September, when twenty- 
four hours' sunshine in our country will perish everv weed. 

Nothing is easier than working a drained heavy-land farm if 
you watch ^our opportunity, and avoid spring ploughing. 

Crosakill's AoUer.— If you do plough up deeply in the 
spring any of your stiff dav subsoil you will find that it dries 
bard and unmanageable. Crosskill's roller (with 5 cwt. added 
behind to balance the shafts), will crack the clods, which then 
again dr^. and after another scarifving, another clod-crushing 
or two will so open and expose the hitherto hermetically sealea 
soil, that it is easily pulverized by the first shower, and if you 
have previously top-dressed it with lime it will become in a 
useful and sweet condition. Land, so Crosskilled, does not bind 
during summer— of course I speak of drained clays. Fine 
cultivation is the ruin of undrained days,— I wish there were 
none left. 

Profit in A^oulture.— Let him who enters on farming 
make up his mind to great vicissitudes in price, and in some 
degree m quantity and quality. It is the history of the past, 
and will be of the future. If the average is remunerative it is 
all we can expect. The historical ups and downs of agriculture 
are interesting and forewarning, — ^tney may easily be obtained, 
if desired. 

The Condition of my Soil.— Although my land for ten 
years was cropped every other year with wheat, and although it 
18 in other respects "very hard worked," yet its fertility has 
every year increased. 

My old bailiff complainingly exclaims '* that guano does no 
good now — jon cannot see wnere it goes," whilst fourteen 
years ago th< smallest dusting of it snowed a marked effect. 
He cannot ba made to understimd that the land was then 
undrained and full of poverty (like too much now in our 
neighbourhood)* whereas now drainage, cultivation, and plenty 
of manure from stock have filled it with an enduring fertility, 
which renders the action of guano comparatively inoperative. 

Three years ago I bought a field a^oining my own, and on 
putting down the fence my men could hardiv believe that mv 
own land could ever have been like that, so cold and benumbe^ 
full of weak stubble and poverty-stricken weeds. The tread 
was entirely different. Although that field cost me £20 per 
acre in improvement, it is still visibly far in arrear of my earlier 
hnproved soil. These contrasts afford encouraging reneotions 
Jbr aa agrioaltaial improver. 
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The Average Yield of my Crops for several years has 
been — ^wheat, over 5 quarters; barley, 7 quarters ; oats, 11 qrs. ; 
and other things in proportion. My mangold wurzel are always 
^ood, varying from 26 to 40 tons per acre. In our dry climate, 
m Essex, these roots are more certain as a crop than swedes, 
which prefer a moister climate and a looser soil. 

"Ftam, laabourers will not be troublesome to manage, if they 
know that you or your bailiff know what a fair day's work is ; 
without this knowledge you will be unfavourably placed. I 
]irefer piece, or task work, with steady dependable men. 

As my labour, including engineer, &c., costs me 46s. per acre, 
a mistaike of 10 per cent, would add 48. 6d. per acre to my 
rental. 

Buying and Selling. — If you buy 6 per cent, too dear, 
and sell 6 per cent, too cheap, your farming profit is gone. 
Bear in mind that there are in every market men who are Keen 
and thorough judges of the value of every article. If vou are 
not so, you must find some good judf^e to act for you, otherwise 
you will soon fall a victim to superior power. The amount of 
fleecing from the inexperienced is something surprising. I have 
known an animal bought cheaply change hands several times 
in an hour, and afford a good profit at each change, excepting, 
perhaps, the last. 

Idght Iiands. — ^Anybody with ordinary brains may farm 
light naturally-drained land, cover it with sheep eating rape- 
ocJie, oil-cake, or beans, or some of each. Let your com crops g;et 
well rooted before the frost comes. Use Crosskill or the drill 
presser, and use plenty of artificials for your root crops. If you 
are troubled with wire- worm, never sow your com crop without 
rape dust, 4 to 6 cwt. per acre : it will pay in the crop, especially 
if you use a little salt with it. Superphosphate of lime suite 
many light lands ; on my clays it never shows the least result, 
proving, I suppose, that I have already in the land, or by 
my feeding, quite as much as the crops require. Claying or 
marling light soils pays well. 

Beaping Machines.— A wise farmer will use a reaping 
machine. I have done so for several years ; I never had any 
trouble with mine, because I lent it to my men, and they soon 
found it was to their advantage to keep it in perfect working 
order. The great economy is time, which it certainly saves in 
harvest. 

Waggons on our farm would be considered by the men 
themsdves as antiquated and obstructive inconveniences. They 
would increase the expenses, and delay the time of harvest 
materislly. For fourteen years we have used Hannam's one- 
horse skeleton carte. (See Koyal Agricultural Society's Journal^ 
Tol. ii., page 78.) 

Ck>mparative Merits of Com and Cake.— A farmer, 
whom I Imew, divided a field of rape : half was fed off with sheep 
ttOing harlej, and half with sheep eating QSl ^^^^^Sl"^^ ^1 ^>& 
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oake ; the difference in the eubseqnent crop of barley was two 
quarters more after the cake than alter the barlej. This is 
consistent with chemical analysis, the cake containing nearly 
twice as much nitro^n and phosphate. Nobody will be eyer 
rained by rmng plenty of rape-cake, either for feeding or for 
manure; you may always see the results in the following crop. 
I have used 100 tons ; it contains quite as much manurial ele- 
ment as oil-cake, and costs much less money. 

I never saw a sheep that would not eat it. I haye fattened 
some thousands on it. When sheep are on doyer, giying ^em 
rape-cake and locusts will make th^n fatten most rapidly, and 
the mutton is peculiarly rich and palatable. They are wonder* 
fully fond of the locusts, and will, if you permit them, eat a 
large quantity. When they know the locusts are in the troughs, 
they will race to the fold to be first; not so when there is only 
rape-cake. They are more fond of linseed-cake than rape-cake. 

As a general rule, I think 7 lbs. of rape-cake, linseed-cake, or 
beans, will make 1 lb. of net mutton. If so, you get the manure 
for nothing, when 1 lb. of mutton is worth as much as 7 lbs. of 
either rape-cake, linseed-cake, or beans. This is cheaper manure 
than any you can buy at any price. 

7 lbs. of barley will make 1 lb. of pork. 

Farm Horses. — Inquire in your neighbourhood how 
many horses have died on a giyen number of acres during the 
last seyen years, and you wul be astonished at the gross total 
thus abstracted annually from the capital of agriculture ;* much 
of this loss arises from mismanagement. Animals are allowed 
to jfforge themselyes with masses of indigestible preen food, 
which ferments, venerates gases, and produces swelling, inflam- 
mation, and death. Again, horses coming in heated are allowed 
to drink cold water ad Ubitum, producing gripes, surfeit, &c. 
It is notorious that brewnrs' horses drink when they please, but 
then their water is alwa]^ UHtrm, and no evil result takes place. 

Another common cause of disease is want of yentilation in 
stables ; hence a putrescent atmosphere, producing farcy and 
many other diseases. Our London horses, well housed, groomed, 
and fed on comminuted food, contrast strangely with the usual 
Ustless, pot-bellied farm horses, with undeyeloped fore and hind 
quuters, and uncombed manes and tails. Is it not possible for 
agriculture not to be sloyenly i 

Great losses also occur amongst cattle, &c., for want of due 
attention to the commixing and dividing their food. Turning 
animals in to sreen food, when the hoar-frost is on it, causes 
abundant deaths. 

I seldom giye my horses any hay ; they get two bushels per 

* Ocnnpering this with steam-power and its cost of replaeement and repsra- 

tton, th« odds are sadly a^nst the hones. My steam-en^ne, which is now 

jMrfBCtly good after teu years* use, would have worn out, in competition, 

^xs^ worth of hane-llesh. Thus leaving a large proAt tn fi^ottr of steam- 
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of ernshed oats, plenty of fine out and sifted wheat-straw, 
or oat-atraw, and 20 to 30 lbs.* of manfpld wurzel per day ; their 
eonditicm is first-rate. The mangold is a perfect substitute for 
hay, and keeps the horses in exoellent health. The man^ld may 
be lued immediately after being pulled, provided there is plenty 
of dry cihaff with it. There is no reason why mangold should 
not fatten horses as well as bullocks and sheep. I know a very 
extenaiye farmer in Suffolk who uses mangold on a large scale 
lor his hones, and finds it a great economy, as compared with 
hay. 

The mangolds are cleaned from any soil, and thrown whole 
into ^e manger. 

Pigs.— Few people have fattened more pi^ than myself, or 
more successfuUv. Cooking meal for pigs in cold weather is 
desirable, but I nave always depended on summer fattening as 
the most profitable, the carbon of the food going to make fat 
iniitead of heat. In winter, nigs, having no wool, are not so 
profitable to fatten ; sheep do oetter then. Of course the price 
of oom and pork must oe considered— when 1 lb. of pork is 
worth 7 lbs. weight of barley or peas, you may safely go largely 
into fattening. 

I have had 300 to 400 pigs at one time for several years, and 
never had disease ; but if you litter them on straw, and have 
many, they will get heaves, or lung-disease. 

Mme have been on open sparred floors, so that air always 
circulated under and around them, and the atmosphere did not 
beoome putrescent, which is almost sure to take place on straw, 
especially if soft or barley-straw. Ten years of experience with 
the sparred floors, have more and more convinced me of their 
superiority for stock. The only difficulty is in getting the straw 
into manure. 

Good strong reedy wheat-straw, freauently changed, is a good 
thing, because the air circulates under the animals amongst 
the straw, but there is nothing like boards. Beans alone, and 
lentils alone, will give pigs cramp when confined. If soaked 
twenty-four hours oefore giving them, I am told they will not 
do so. 

I knew a farmer who manured his grass-land by sowing every 
day so much land with beans broadcast. 

The pigs were turned in, and regularly picked up every bean, 
and manured the land so sown. B;^ repeating this daily he 
regularly manured all his field. This is cheaper than the dung- 
cait. It is the filling, carting, turning over, re-filling, carting, 
and spreading, and wasting, that run away with the farmer s 
profit. 

• I And, when hard worked they wiU eat sa to SO lbs. per diem. Mj hone- 
men keep them lereral homrs in the stable, corered with straw, so that thef 
attain tlie proper temperature ; and thus do not gripe the horses. They 
•ddom drink mach water wlien eating mangold; 60 lbs. of mangold wonid 
eoBtaln about 44]he., or two poDs, of water. 
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Nothinff like the sheep-fold or pig-fold ; washing tHe maniire 
away by boildings' water is absolute ruin. 

Iron as Mcumre.— A farmer onoe told me he manured 
his land with iron, and explained that it was the ploagh which 
furnished his manure. This is literally true, for so many 
ploughings, harrowings, scanfyings^ Crosskillings, &e., in a 
summer will fill your neavy land with fertility, provided the 
inorganics are there. There is a love between the air and the 
soil, which ends in a fructifying attachment, if you will but 
expose them te each other's ixmuence. This is thoroughly 
understood in the Rodings of Essex, where the crop and fulow 
system haye existed for a^. A farmer is sure of his crop of 
iNU'ley after a long fedlow, if the land is drained. 

No such result would occur did we plough about so many 
billiard or bagatelle balls. 

I knew a farmer who took a good farm wretchedly out of con- 
dition and full of weeds. He fallowed every acre of it, taking 
oare to allow time between each ploughing for the vegetetion of 
the seed weeds. The result was a crop of wheat, averaging 6i 
quarters per acre, and other crops in proportion. He was a 
wise man. 

In our eastern and southern counties weeds are far more 
easily destroyed than in Devonshire and other hilly and moist 
districts. Our burning and drying sunshine' gives us cereal 
advanteges, but we suffer in our turnips and grasses, except 
where we can get irrigation. 

I believe that in our stilBf clays we have a great store of 
mineral manures, in what Dr. Daubeney justly calls a passive 
condition. Drainage, aeration by cultivation, lime and clay 
burning, bring them into active disintegration and use. I am 
a great believer in Liebig's mineral theory, and, therefore, 
respect the alkalies of the stiff soils. The great secret is to 
keep such soils open and aerated. Of course, a root crop with 
ample space for cultivation is more profitable than a bare 
fdlow, but where the capital is limited, the fallow comes in well. 

Italian Bye-grass. — I sow this with the seed-barrow on 
the barley about May, when the barley is sufficiently grown to 
merely permit the termination of the seed. As soon as the 
barley is harvested tne rye-grass be^s to show itself. It then 
requires a good irrigation of liquefied manure. In the warm 
growing season you cannot give it too much moisture. Without 
this, after the first cutting there will be no crop. After its 
second year it is ploughed and followed by peas or beans, or 
turnips, never by a cereal crop. 

Ite value, as an early spring feed, is too well known to require 
comment. Land can never be too highly farmed for Italian rye- 
grass. I often cut it or feed it four or five times during the 
season. 

3eans.— I am very fond of beans on heavy land. Tou cannot 
orer-manare for them, and they aie a capital preparation for 
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ivlieat. We grenerally drill in February, harrow them when an 
ineh high, horse-hoe them well, and hand-hoe them twice, and 
then the land, after hanrestinff, will be as clean as a garden. I 
grow an eighth of m y h eavy land in beans annually. 

The Growth of weeos costs G^reat Britain millions annn- 
•llj. From May 20th until the end of June all the mischief is 
done, for, if previously neglected, the rush of vegetation at 
that period in the South of England renders eradication hope- 
less. Of course in root crops there is no excuse for growing 
weedB. 

At Tou cannot always get manual labour enough at the 
critical period, it is both cheaper and more elBfective to use Cbr- 
retfs horse-hoe, which has been my mainstay in this respect 
Ibr many years, all my drilled com crops bemg cleaned by it 
between tne rows. 

As soon as the com crops are removed the stubbles should be 
■carified, or the weeds will prosper. 

Oar yellow clays produce black grass, which vegetates in 
October and November. It is highly desirable to harrow this 
up ere you sow your wheat, or it will give you much trouble. 

The Advantage of Deep Cultivation is particularly 
shown immediately over the drains, where the earth has been 
deeply disturbed ; many people fancy that it is because it drains 
quicker, but the truth is that air has more ready access to the 
soil. Wherever a loaded cart-wheel consolidates the soil in' wet 
weather, the ensuing crop does not prosper, especially barley 
and turnips, but wheat and beans nave a greater power of 
penetrating strong soils. 

Town and Honse Sewage.— Before the year 1957 the 
people of this country will have come to their senses on the 
value of this substance, which is literally their food ; but there 
will be an immense extent of discussion, doubt, and disbelief, 
all which can alone be removed by time and necessity. Already 
the screw is put on — guano, or birds' duntr, will soon be as dear 
as rappee, or perhaps, unobtainable, and then the British public 
will naturally inquire whether their own dung is not superior 
to that of biids. My own experience and opinions have been 
long since recorded (1843), and a few years' application of 
liquified manure to my farm has satisfied me how easy and pro* 
fitable an operation it is to re-apply that which was taken from 
the land. 

The Value of Green and Boot Crops.— There is 
nothing that puzzles an inexperienced agriculturist more than 
this question. If you graze, and do not breed stock, you will 
have occasionally to pay very high prices for your lean animals. 
At this moment (March, 1857) you cannot buy lean sheep under 
7<. p^ stone of 8 lbs. (net dead weight), whilst the price of fat 
sheep is only 6«. per stone ; so that probably those who pur- 
ohase lean stock now will have to nve away their root and 
green oropa without retom, except tOA masxix^ ot ^^^^s&.\ 
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of uzteeen weeks sell the same sheep, fat, at no greater price 
than Uiey now eost lean. In this instance the breeder has the 
advanta^ ; at other times the reverse of this takes place. 

On ti^e whole, perhaps, there is no better average plan than 
breeding a portion of your stock, if the farm is suitable for it. 
Borne years your root and green crops will realize, in meat, 
£7 to £8 per acre ; at other times po^ibly not so mach as a 
tithe of that sum. Turnips that cost £7 or £8 per acre are 
often let for feeding at £1 per acre, the owner of the sheep 
giving them ^Ib. of oil-cake per day. I have known that 
many aoree of roots and green crops have been given for the 

Surpose of sheep feeding, where farmers are deficient in capital. 
lS a general rule, where much purchased food is used, a con- 
siderable loss or charge is incurred for the manure, but still it 
is the best and cheapest way of obtaining it. 

If you are unfortunate in the health of vour stock, then the 
loss is serious, indeed. A long experience nas taught me that 
pigs lose less money than any other stock. Seeing that manure 
is so costly to proauce, the waste of it is, indeed, an agricul* 
tnral criminality. 

Animals that are fed on hay, linseed-cake, and roots, seldom 
leave much price for the roots after paying for the hay and 
oake — leaving no margin for casualties, attendance, or shelter. 

Cheap Manuring. — Mr. Lawes has shown beyond a doubt, 
in the Kojral Agricultural Society's Journal, that there is no way 
of obtaining manure so cheaply as by feeding animals. Of 
course that system involves a larger capital per acre, inasmuch 
as we must keep more stock and employ more labour; but 
oommon calculation will enable a farmer who knows the 
chemical analvsis of each feeding stuff and its market price 
to avail himself of opportunities. 

For instance, beans are now about three farthings a pound, 
and mutton sevenpence half-penny. Now, if seven pounds of 
beans will make one pound of mutton, it is quite clear that 
you get your manure for nothing. Of course, I do not mean 
that sheep should have nothing but beans. Take pork, and, 
at the present falling prices of peas and beans, manure might 
be, through pigs, cheaply obtained. 

One thousand five hundred sheep folded on an acre of land 
for twenty-four hours (or 100 sheep fifteen days) would manure 
that land sufficiently to carry it through a four years' rotation. 
Kow, if each sheep had one pound of beans, or three-quarters 
ner acre, it would tend greatly to fertility, and leave no imme- 
diate loss. 

This system is the way to increase the fertility of your soil 

at the least possible expense, and it is the absence of this 

practice that I complain of as being so injurious to all classes, 

out particularly to the farmer himself. 1 may be asked— But 

where ia the money to come from? I answer, that country 

imnken are but too nappy to a&siat i^iuCLeut^ X^tvNva^ farmers ; 
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B0xt to depositors, they are their best onstomers, beeanse the 
impfoyements they make, being very profitable, enable ^em to 
pay a good interest for the money they borrow. 

la order to make 14 score lbs. of meat per acre, it would be 
leoeaaary to have 20 score lbs. of lean stock per acre. This 
and the feeding would involve a capital in live stock and food 
alone of some £10 to £15 per acre. 

Artificial Manures. — I know a fanner with 600 acres, who 
says that if he spends £1 per acre in artificial manures, his 
fmn iMiys ; if not, it loses. I know some who spend doable 
that sam. I have only placed 10«. per acre for artificial 
manure because I produce much manure by feeding anim^ 
which, if there is capital, is the cheapest way of getting genuine 
manure. 

Management. — ^lliis is a comprehensive term : it implies 
the right man in the right place, and the right thing done at tlie 
ri^ht time. In every undertaking, warlike or peaceful, it is 
alike essential, but particularly so in agriculture, where the 
fluctuations in weather render forethought and promptitude 
an essentiality for profit. For instance, take the question of 
Drilling, — you find a particular day or two when vour heavy 
land is neither too wet nor too drv, but friable ana lively : to 
lose such an opportunity would indeed be a loss. 

Again, in wet weather a frost may form a thin crust, through 
which ^our drill will work pleasanUy, and your harrows finish 
up : it is an occasion not to oe passed over. Again, in October 
we nave an average of twenty-one fine days — off with your man- 
gold wursel. In November, wet and fogs — woe be to your land, 
roads, and horses if you get caught. Begin your harvest a 
Uitle too soon, you will find in a couple of days that all jom 
com has come on surprisingly. It is true reaping machines 
will make shorter and more certain work of our harvesting. In 
business matters it is desirable to make one's feelings subserve 
to one's interest. GK)od-natured people are apt to keep on in- 
eompetent persons for old acquaintance sake ;— I have sufiered 
somewhat mvself occasionally from such a sentiment. 

tSttock-taking. — Book-keeping is as necessary on a farm as 
in a warehouse. How can we tell what each kind of live 
stock pays or loses, unless their value is taken once a year, and 
the quantity and value of food consumed, and of stocK bought 
or sold, duly registered ? If you buy and sell for cash, your 
eash-book will contain every item paid or received. From this 
you can nost to every account. I use Swinbome's Farm Book, 
published at Colchester. It is by a rigid investigation of the 
cost and return of each particular crop that we detect the weak 
pointo in agriculture, and find out how to correct them. 

FarmBxpenditore.— In making outthe expenses attached 
to each crop, I have found it necessary to distribute to each a 
charge of £1 2s. 6 J. for a number of misoellaneous items as per 
list; and also to add the sum of £1 5t.. oix eA^MiS^Vst\3^^A 

2 
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in yard, attending on live stock, for hone and manual labour 
of a miscellaneous and undefinable character, and for extra 
quantities of manure. 

I have been minutely particular in estimating every item of 
expenditure, and whicn, diffused over the whole area, gives a 
charge of £7 17«« 2<^. per acre. All beyond this realized oy the 
crops will be interest or protit on capital invested. 

For want of a remembrancer in detail of all charges, many 
are apt to take too favourable a view of farming, and thus lose 
their money, and become disgusted with the occupation. 

My Course of Cropping for 1866-67 :— 

A. K. P. 

"Wheat 54 1 7 

Barley 14 S 

Oats 9 

Grasa 7 

Manfold wunel 19 S o 

Redclover 18 s o 

Beans 11 a 

Italian rye gnM 9t o 

Tares and rye, to be followed by turnips 19 

Fallow 1 

«ri64 1 7 

My Prices for Field Operations.— As there is an 
erroneous supposition that I pa;^ fancy prices for my work, I 
annex a list of what I pay, and imagine it will make some of 
my practical friends scratch their heads. The fact is, with a 
well-trained staff of regularly-employed agricultural labourers, 
who have been through the whole process of modem improve- 
ment, vou may always do work on the easiest terms ; the men 
are so handy," and there is scarcely one on my form who 
oould not work my steam-engine. Besides, with light carts, 
good roads, and easy access to every part of the farm, you may 
safely compete with the most pinching screw, who is sur- 
rounded by green muddy lanes, small fields, ana badly placed 
buildings. 

I am very fond of digging, or rather forking, a few acres 
every November—say about six to eight acres, for mangold. It 
pays well. When labour was cheap, I used to pay 2d. per rod, 
or 26«. 8J. per acre ; but now I pay 3 J. per rod, or £2 per acre. 
Some farmers seem quite astonished at my working my 170 
acres of heavy land, all arable, with live horses, wim an 
occasional additional norse ; but steam is a great help. 

HAND.BOEINO. 

Beans 4t. per acre. 

Wheat 48. do. 

Turnips 4«. do. 

Wmkklt waomb (18»6) \^a. 



\ 
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HARVEST WAOKS. 

£, a. d, 
DMlnr or tantns wbeat, and mowing oats and barlef i fhen 
UMinrf outLaf, and ttackinc^ the aame leadj for thatdu 

iac (with beer) per acre 11 6 

C«tlinc and tfinc beana (ditto) do. ^ 6 • 

HAT-MAKINO. 

O^tef fraaa ..... per acre, and beer 4 t 

Onttfaiy red dofrer do. do. 9 3 6 

Filliiic nuurare into I carta foriOloada S 

ditto do. do. 13 



CottiDf drains in atiff tile-clajs, 4 feet deep, at per rod or pole, 

Incliidin; pladnir the pipes per rod S4 

Tbatchinf per lOO square feet, and to keep them in order for a 

jear 1 o 

Shaving or trimming the staclu per stack, contahiing 

2ft qrs. of mowed wlieat 10 

COST OF TARE CROP AFTER WHEAT. 

1 Floogfaing. 6 6 

S Harxowlngs 14 

DrlHtng 1 6 

fl bushels of seed 10 o 

Bent, rates, tithes, &c S 5 6 

MiaodQaneoas expenses 1 S 6 

Laboor in yards, attending on lire stock, horse and mannal labour 

of m misodlaneoos character, some extra manure, &c ISO 



jfs 18 4 

Oomomad by sheep, eating in addition beans and rape-cake, or locust and 
nam cake. 

Sometimes the tare crop \b followed by white turnips, consumed on the land 
hy eheep, eating also rape-cake or beans. 

OATS AFTER TARES. 

floogMngs IS • 

Rarrowings S 

Drilling 1 6 

Seed, S bushels 8 

Rarresting, carting, and stacking 11 6 

Thafchlng 10 

llireshingll qrs., atls. Od. 16 6 

Bent, rates, and tithe S 6 6 

Iflscellaneous charges 1 S 6 

Labour in yards, attending on lire stodc, horse and manual labour 

of a miscellaneous character, some extra manure, &c. 1 5 o 

Gate fonsumed on the form by cart horses and carriage horsea. 

COST OF ITALIAN RYE-GRASS— TWO YEARS. 

Seed, fl bushds, sown in barley or wheat IS • 

Two years' rent, rate, and tithe 4 Jl 

Two yean' miscellaneous expenses S S 

6 inrigati<ms of 15,000 gallons each 3 • 

Labour in yards, attending on live stock, horse and mannal labour 

of mmisoeUaneons character, some extra manure, ftc fl 10 • 

^la 1 • 
m£^ it». tf^psacToptraniMiBu 
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On some yery poor land I have kept 16} sheep per acre 
during six sammer months. Some portion is mowed off, but 
I generally consume much of it with sheep on the land eatinr 
rape-cake or beans. After two years' such treatment the land 
is in first-rate condition for beans or root crops, and after that 
for com. 

Much more manure may be put on, such as rape-cake, guano, 
ftc. Of course that would have to be charged, and would be 
returned in the increased produce. 

As a general rule, you cannot over-manure for Italian rye- 
(frass, provided it is administered in a liquid state, or washed 
inby rauL 

COST OF BKAN CROP AFFBR WHEAT. 

Bcarffyinr dtQ « S 

HaiTowing S 

Plon^tainip. 6 5 

Harrowing before and after driUin^. 14 

XMlUnir I 

Beedr-S bnihcls, at 5« IS 

Two bone'hoeings S t 

Two hand-hoeing 7 

Bairesting (cnttmg) 

Cutinff and stacUnir S 

Thiaahins (U. Stf. per quarter) 3 

S 11 6 
No certing to market, as thej are contomed on the fknn. 

Hent, rates, and tithes S S S 

Mlsodlaneons expenses 1 S 

Labour in yards, attending on lire stock, horse and manual labour 

of a ndsoeUaneoos character, some extra manare,&c ISO 

7 4 5 

FIDiiiccarting, and spreadinf manure,— IB small carts o lo o 

4^7 14 6 
Ko charge for manure^ as the crop is oonsQmed on the tarn. 

COST OF MANGOLD WURZEL, OR SWEDES, AFTER WHEAT. 

Scarifying. t S f 

Bamming t 6 

Filling, outing, and spreading manure t IS • 

N o cha rge fm fkrm-fsrd manure, as it will be re-produced bj con- 
sumption of the crop. 

Fnklng the land. SOP 

Icwt.gnano 18 

lcwt.8alt. f 

5 cwt. rape-dost ISO 

Broad-sharing OSS 

Harrowing twice 14 

DrilMng 1 6 

Seed— 4lbs t S t 

t horse-hoetngs • S 

thand-hodngs t IS 

tingling 1 t 

FouBg, staddng, thatching, and earthing • o ll o 

Guxiod forwaid. ^1 s le 




tUVSTT WHUT AFTZR RED WHXAT. 



muuDc 

■WMnrap'fUmmVitt ".'.*.'.'.".' "-'.'■' 
Bon* uid band-boetnc' w^ wKdliur, 
BmtKhit (acludlne bone-lsboar) ■ 

nuctttnc and trlniinln[ (ttck 

Tbruhlnr uid I* ' — "" " 



Beat, nta, ■nd Hlho 

Likbom kD Tud<4 ftth-ndLnff on 



COST OF A WBBAT CBOP AFTER BBANS. 



Vvn3Bc'(«i>cl<w>li(taanM^iiboaO „ 

ThWrtihit 

ntamlnt atuk 

— -iddianlnc, •>. pvqnuU 



m«ot nto, UtbM, IH!. 
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lAbgut In rwU, UWidinc on Un •tiii±. I 



con op WHEAT CKOP AFTER CLOVER. 
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COST OF CLOVER AFTER BARLST OR OATS. 

8eed,l741b8 avenge 10 t 

Hoehif 1 t 

If owing S 6 

Makinr, carting, and stacking, including hone*laboiir 8 o 

Thatrmng l 6 

Rent, rates, tithet, &c S 5 

Miscellaneoos expenses 12 6 

Labour in yards, attending on live stoclc, hone and msnnai labour 

ctf a misceHaneons character, some egtnmannre, &c l 5 t 

jtf5 U 6 

COST OF BARLEY AFTER MANGOLD DRAWN OFF. 

plonglking once 6 

Beartfying, in sprinir 1 S 

Hanowing 8 

Drilling 1 6 

Harrowing t 

Seed, 1 bushels, at average price, S5« 8 9 

Harvesting and stacking, including horse^labour 18 6 

Thatching 8 t 

Thrashing and dressing, 8s. per quarter. 13 t 

Gsrting to market, 7i(* par quarter 8 9 

Twocwt.goano l 4 o 

jffS 15 6 

Rent, rates, and tithes 8 5 

IfisceUaneons expenses 1 8 6 

Laboor in vards, attending on live stock, horse and manual labour 

ot a miscellaneous character, some cztn manure, &c l 5 t 

jffS 8 
GROSS EXPENSES, PER ACRE, ON THE WHOLE FARM. 

Bent 1 16 

Tithes, great and small 5 

Churchrate 8 

Roadnte 8 

Poor nte, including poUoe and county rate. 8 8 

Manual labour, including engine-driver and bailiir 8 o t 

Horse labour 1 

Seed 8 6 

Depredation, or wear and tear, of implements 8 t 

Steam-power 8 t 

Blacksmith, whedwright, cooper, founder, saddler, basket-maker, 

bricklayer, carpenter, and veterinary 5 6 

Thatcher 1 t 

Depreciation of horses 8 

Artificial manures, lime, chalk, and rafe-cake. 10 f 

Wear, tear, and loss of sadu 8 

Beantien 8 

Loss of stock and casualties 1 

Loss of land by roads, buildings, fences, and waste 8 

Road-mending, ditch-cleaning, fence-trimming, &c 1 t 

Miscellaneous petty expenses 1 6 

Irrigation, permanent charge per acre 6 t 

Matt and hops used in brewing beer for men o 8 t 

4^7 U 8 
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Take my own case as an illustration of the principle which I 
am endeavooringr to enforce. The origiiial rental of my farm 
waa a little over 20«. per acre. It is now more than douhle that 
mm, the exoess heing interest on improvements ; now instead 
of £1 x>er acre difference in the crops as compared with what 
they naed to he, fourteen years' experience has taught me that 
the difTerenoe is from £3 to £5 per acre, and in some crops £7 
to £9 per acre. The averag^e yield of the crops now and before 
the improvements may be represented as five to three at the 
Tery Irast. On comparing notes with an intelligent neighbour 
of mine, he admitted that my extra expenses of £2 per acre, as 
eomxMured with his, were more than compensated in my increased 
erope. 

In GonolUBion, if I find a heavy-land farm properly drained, 
free from unnecessary fences, with good covered vards centrally 
placed, and proper and modem machinery ; it I find it free 
from weeds, and, above all, if I know that on that arable farm 
at least 200 lbs. weight of meat is made per acre per annum, 
the result must be a certain i)rofit. Nothing can prevent this 
but gross mismanagement or ignorance of the business. But 
how few such farms does merry England exhibit ! Truth 
replies, how few ! ! ! 

All my life it has been my habit, in order to arrive at truth, 
to examine and compare various systems, with a view to form a 
Judgment on the facts. I am qmte satisfied that the mass of 
numkind do not adopt my practice, else it would be impossible 
that such miserable and unprofitable discrepancies could exist 
in agriculture. There are none so blind as those who will not 
see, and if self-interest will not prompt our landlords and 
tenants mutually to improve, nothing that I can say can have 
that desirable effect. 

The food Question is an important one. A month's holiday 
to the British stomach would settle all our manufactures, com- 
meroe, and philosophy. We must make the acres we have yield 
up a larger mcrease, as we cannot extend them. 

It is true we are enabled to get com frtmi our neighbours by 
payin|[ for it, but meat we cannot get, and unless much more 
meat is produced per acre than at present the prices will 
naturally rise much higher, and cramp consumption. 

I can scarcely have patience when asked, *' But where is the 
money to come from for all these improvements ? " when I see 
daily the tendency to invest in every new speculation, British 
or Foreign, except '* National Agricultural Improvement." 

In conclusion, having proved my case, and exposed my frnn 
for many years to public inspection, it is now my intention to 
sit down quieUy and enjoy the privacy of agricultural peace 
and plenty. 



PART II. 



ON AGEICITLTURAL IMPROVEMENT. 

Zettert wriUen during 1844-45. 



flptree Fkrm— Its dnlnagv and detefU— General rdatioiia of afiicQltarfr-* 
Furm valotttlont—Drainage of bm,yj land— Farm horaea— Anieolture, 
maDofttctures, and commerce — Heavy-land drainage — Subtouing after 
drainage— Thin sowing— Cattle-feeding— Leaset— Cash— Inconsistenciet — 
Thick and other sowing*— Deep and riiidlow drataiB. 

This aeries of letters, when ooUeoted and published in 1846, in 
IMUDiphlet fonn, alonff with a number ox papers from other 
pens, on kindred subjects, was prefaced by the following 
introduction : — 

A nation is in peril when its willing labourers (the sinews of 
its strength) are looked upon and got rid of as incumbrances — 
when their cottages are considered nuisances, and placed as 
tuch in nooks and comers away from public view— wnen their 
gardens are curtailed and covetod by their wealthier neighbours, 
what would be said of a workman who, baring to do a certain 
piece of work, casts away, despises, and is ashamed of the 
means by which he is to accompli^ it? A nation haying 
abundance of capital and labour, and sending abroad, or re- 
fusing to employ either, can only be compared to the able but 
idle workman, preferring poverty and danger to abundance and 
security. 

A good workman will take a pride in his tools—see that they 
are bright and in perfect condition : his welfieure depends on so 
doiug. A nation is equally dependent on the employment, 
comfort, and education of its labouring classes ; their wretched- 
ness and ignorance are contaminons, and must infect the classes 
above them — poverty and demoralization are twin brothers. 

Let a tenant's improvements be fairly valued at their worth to 
the incoming tenant, with com^ rents, and long leases, and we 
s/joU have izziiiions invested in agricultural improvements, 
where now we have but thousands. 
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Improvements cause employment to the willing labonrer, and 
through him to the merchant, manufacturer, and trader. It is 
the millions that support trade, manufactures, and commerce, 
not the wealthy few. Let us keep our men and our money at 
home. Would foreign countries be enabled, as they now are, to 
oompete with us in manufactures and in as^riculture, but tot 
BrwUh loans and British emigranU t Certainly not ; and yet 
loudly are we complaining of the yerv results, we, ourselves, 
have brought about: thtU monej and those emiffrants were 
wanted atnome in agricultural improvements. It was a great 
mistake, the sending away our surplus capital to employ the 
labour of other oounme«, instead of using it in our own. 

We have at home in agricultural improvement an inex- 
haustible fund of emplo3rment for labour and for canital, but it 
is a sealed book ; we have no available means of bringing to 
bear on our superabundant labour and tmimproved land, the 
surplus capital of trade, manufactures, and commerce. Nor 
shall we have, until there are affricultiiral improvement com- 
panies, with aide<|uate capital ana knowledge, eminent a^cul- 
tnrists and capitalists sitting side by side as a committee of 
directors. Let one such company show successful results (about 
irhich there cannot possibly be a doubt with common discretion 
and proper management), and you will have as many agri- 
enltural improvement companies as you have now railway 
oompanies. 

Tne elements of and desire for agricultural improvement 
exist extensively in every district and in every city ; but indi- 
vidual agricultural talent and science, of which there is an 
abundance, require to be called forth, marshalled, and applied 
by the foroe of ample concentrated capital. 

The almost certainty of our population becoming doubled in 
« few years, leads us to some very serious reflections. The 
SKres do not increase in size. How then is the population to be 
fed } Stem necessity will compel us to sweep m>m the land 
those pleasing green fences, trees, and pastures, whose agree- 
ableness blinds us to their cruel unprofitableuess. Like the 
Chinese (our superiors in agriculture), our land must be 
sard^ied to the very edge of our roads— artificial rivers must 
be made to earry firom our towns and cities to our rural 
districts those precious streams of excrement, the means of 
nprodnoingourown food and employing our own labour, which 
are now conveyed through expensively arched conduits to be 
Wasted (would nature allow it) in rivers and in seas — our moors 
and our wastes must feed men instead of game. 

Let us, then, take time by the forelock, and do that willingly 
and profitably, whioh otherwise we must submit to grudgingly 
by stern compulsion* 
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1. TIFTBBB-HALL FiLBX. 

Allow me to mention an extreme ease of agrioultaral improve- 
ment—the expenditure of £6.200 on a farm of mine, 130 acres 
(Tiptree-Hall, Kelvedon, Essex), that only ooet £3,250. In due 
course, when the results are accurately ascertained, I shall 
deem it my duty to submit statistical details and drawings of 
the buildings to every agricultural society in the kingdom, in the 
hopje that it may give confidence to those who, having the means 
to improve their property^, are doubtful as to such improve- 
ments ptaying a remuneratmg profit to both landlord and tenant. 

The ]&penditure above mentioned has been applied to^ 
Ist. The perfect and permanent drainage of the land with 

stones and pipes, 4 yards apart, and 32 inches deep — ^between 

80 and 90 miles of cmiins. 
2nd. The entire removal of all timber-trees, which cannot 

be profitably grown in corn-fields. 
3rd. The removing of all old, crooked, and unnecessary 
' banks, fences, and ditches. 
4th. The cutting new parallel ditches and fences, so as to avoid 

short lands. 
5th. The indosure of waste, and conversion of useless bog into 

ffoodsoil. 
6th. The economizing time and distance by new roads, arches^ 

and more direct communications with the extremities of the 

farm. 
7th. The erection of well-arranged farm-buildings, built of 

brick, iron, and slate, in a continuous range, excluding all 

cold winds and currents of air, but open to sunny warmth. 
8th. The building a substantial and genteel residence, with 

all due requisites for domestic comfort and economy. 
9th. The erection of an efficient thrashing-machine, and need* 

ful apparatus for shaking the straw, dressing the corn, cutting 

chaff, oruising oats, &c., so constructed as not to injure the 

straw ; avoiding, by its perfect aotioxL that immense waste 

of grain visible in almost every truss of straw we examine. 
10th. The avoidance of thatching and risk of weather, by ample 

barn-room, with convenience for in-door horse labour at 

thrashing, &c., when not employable without, so as to have 

no idle days for man or beast. 
11th. The saving of every pound and pint of manure by a tank 

(90 feet long, 6 feet deen. 8 feet wide, with slated roof facing 

the north, and with well and pump), into which is received 

the whole drainage from the £ELrm-yard and stables. 
12th. The conveyance by iron cutters and pipes of every drop 

of water from the rooflB of each building, so as in no manner 

to dilute the manure in yards. 
13th. The perfect drainage of the foundations of the bam, and 

every building on the mrm. 
14th. A aooJdng'houae to prepare foodioi q8l1Ua« 
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I am tliiLs partioular in detaO, because it is from each of the 
above branches of expenditure that some portion of remunera- 
tion is expected. But, daring the prosress of my undertaking, 
I have been warned, entreated, and dissuaded by my farming 
friends, who protested that a profitable return for such an enor- 
mous expenditure was impossible ; mv calculations, however, 
were made, and mere assertions without facts and figures 
weighed nothing with me. Although the operations were only 
commenced early in 1843, the results, so far as they go, are ra- 
tifying and convincing. As one instance of success, a field of 
oats, sown on the 16tb of May, afte^ drainage, was harvested » 
and stacked before another (sown two months earlier, on 
better but undrained land) was ready to out. Hereafter 
you shall have detailed statistics of everv department in 
which saving is effected and increase produced. 

In a Moral and Social point of view these improve- 
ments have acted beneficially. They have excited the ener^es 
of the tenant and his labourers, stimulatiug them to think, 
compare^ and improve. They have awakened the attention 
and curiosity of the neighbouring farmers, who are watching 
the result, and ^eady nave they caused many undertakings 
in drainage, which otherwise would not have been thought of. 
Had I invested my money in the Funds, there would have been 
an end of the matter ; but now I have the satisfaction of hav- 
ing fulfilled a public duty (without injury to myself) by calling 
into action temporarily and nermanently, a considerable amount 
of labour. I oonoeive that the highest order of charity, which, 
by providing employment to the willing labourer, confers a 
favour unseen, and leaves uncompromised (his most valuable 
privilege) his self-dependence. If every one who has the means 
follows m^ example, where requisite, there will be little need 
to complain of the want of employment for our peasantry or 
our capital. 

Whilst all this has been done for the farmer's profit and com- 
fort, the cottagers have not been forgotten. A few gutters and 
pipes to their residences, and some drains in their gardens 
nave rendered the former dry and healthy, and the latter 
productive ; and this at the trifiing cost of a few pounds. 

I may be asked, " What can you, as a Londoner, know about 
farming ? " I will answer : '* I always loved the beauties of 
nature, the pure air of heaven, the sports of the field, and the 
hospitality of our honest yeomen. I have seen one farmer 
maxing a fortune, and his next neighbour losing one. I have 
seen one field all com, and another nearly all weeds." 

I asked, " How is this ? " — inquired into the causes — ^noted 
the results — obtained from all the best farmers, and all the best 
agrioultnral books within my reach, every information bearing 
on agricultural pursuits— practised on my own little garden, on 
a nnall scale, a variety of experiments ; and after carefully 
the eridenoef I came to UiA «>iid>afitfs&.^ S2ga^> ^%s)X 
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of drainage, waste of manure, ahallow plonghing, and short 
leases, are amongst the greatest corses to this country ; and I, 
as far as mr individual means inll pennit, am resoiTed on 
remedying tnem.— ifareA 15, 1844. 



2. THB DBAIKAeB AT TIFTBBK-HALL FASX. 

The Land is of such yarious qualities, and so adapted 
thereby for the retention of both top and spring water, that 
the Essex people oousidered it neyer could be improved, even 
to become of tolerable goodness. 

About two-thirds of it was a strong yellow loam subsoil, in a 
state between putty and bird-lime, according to the season, 
here and there mixea with a hodge-podge of stones, to which 
its attachment was so affectionate that there was no separating 
them, and it was only by the constant use of water that the 
land-drainers could get tneir spades into or rid of this adhesive 
substance; at intervals might be found veins of silt (the 
reverse of adhesive), and here and there the soil would assume 
a rusty appearance, indicating iron, with a bluish or slaty 
character; then a patch of gravel occasionally amongst the 
loam, in which would rise a small weak spring, sufficient, how- 
ever, to ruin the crops in its immediate neighbourhood. Over 
this subsoil, and between it and the cultivated soil, was a hard^ 
dry, and imnervious pan. formed of the subsoil, but hardenea 
and rendered solid by the heat of the sun and the constant 
action of the plough-sole. The soil itself partook in some con- 
siderable degree of the nature of the subsoil, bein^, however, 
ameliorated by mixture of manures, and by cultivation. Still, 
so great was tne fear of the wretched subsoil that the pan was 
never disturbed ; consequentl3r, there being but nine or ten 
inches of cultivatable earth with an impervious basis, a dry 
summer burnt all up, and a wet one ruined the crop by rotting 
the roots. A showery season was the only suitable one for this 
descriptioxi of land. Now, however, after draining, in the 
short space of a few months, we are subsoiling to the depth of 
fourteen or sixteen inches, and working it lixe a garden ; the 
water having left it, and the frosty air following the water, it 
is as mellow and friable as could be desired. In fact, during 
the last month, whilst our neighbours were unable to move, we 
were harrowing in our wheat and beans like a rich garden ; the 
earth crumbling down after the drill like sand—very much to 
the astonishment of the tenant and labourers ; and this after 
so much carting and disturbance, and so much of the subsoil 
thrown up, that two months previously it was thought a whole 
summer would hardly suffice to condition the soil. The drains 
oro88, at a verjr acute angle, the slope of the land ; they are 
i&or jrards apart, with a leader to every lounoox^ xoAir-'^J^ 
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Ickder bmg t«ther deeper than the otlier druna, bnt not wider. 
Still, M it never nini foil, it prgrea in praotioe tny lulMetiaent 
pfopcaition, tliat " the liltratian of water, in itrong eoili, u far 
inferior to the Telocitr of ita paiaage tliroiigh the dntiite." 
Eaoh aore eoataina twelfe leore rods ; and ooata ten poonda,* 
leqqiriiig 3,SQ0 pipea and 360 buahela of alonea. 
Tlie S^le of Drskuige appUed to thia part of tho farm ia 

Fint, a donUe tun of the plough takea out nine incheat 
then a narrow spade (tnfflciently wide to admit the drainer'a 
fixit) takes ont ten inobes ; then comes a still aairowGr spade 
(fouH^en inches long, three and one-eighth wide at top, anil 
ODD and a half at bottom), which remoTes thirteen inches mon 
— iDDkiDi; the whole deptn from the surface thirty-two inches. 
The drain heiog well oMued out, we first fill in tne drains, to 
tlie depth of tea inches, with nice clean grarel-stonea, and then 

tiacc, on the lop of these stones, a drain-pipe, thirteen inohea 
<n^ and thret: inches wide ontaide, having a two-inch bore. 
This fits to exactly into the apace made by the last or narrow 
imde, that it not only reata on the stones, but binds against 
toe aides of the drains, thereby preventinj; the stcnea 
being ohoked by tlie sapennoambent earth, bnt also forminr 
tlie earth above it into an arch; which in the stronger »ou 
would, it is preaomed, retain ita form eren if the pipe were 
broken or de<nyad. As this ia a plan of my onn, and contrary 
to tbe entertained opinions, that the tiles ahould be at tho 
bottom, I will give mv reasons for so doing : becanse, 

1st. It is oheaper (wide draina take so large a quantity of 

3d. It is more dnraUe, and less liable to choke. 

Sd. There is a larger arta of space for the eteape or ftUratum 
ei the water; and this 1 consider of tbe utmost importance, and 
not sufficiently oonaidered. It is ijuite evident, that the fiUro- 
tion of the water must be aeeording to tha arta of tht port* 
prtienUd to tit* air in tht draiiu. 

It might be illustrated by saying, it is of little nse having a 
laree passage unless you nave enough side-doors to admit ft 
sufficient number of paaaeagen to travel down it. 

The other third of this farm was the reverse of the first two- 
thirds, and required an entirely difi'erent sf stem of drainage. 
It ia niOBtlr black, sandy, and boggy soil, with numeroua 

* To ttiOH who bat* stonas *t bsnd. mf dnlnsce will wtrfx dtir, but I 
kad tD psj one penny per boitael t« them, uhI cut tbeu thne mU«. My 
vlpea, S-tach bon, ud IS InAei long, coet, deUvend, Wf- per thouand i bat 
br UMdwr's Benendan tUe bucIiId*, I ixvunu tber eonld nuw b* buI* 
Tlmsirr llien Is also aa ■.iimrahi* pntcnt plan of loafltinc p4pet hito each 
«tba, wbleb I liioaM ccnslnlj bsv* siUIhI mywU of, had It been tboi 
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springs risinp: at variuus points ^vh(rL' ohstructcd by perpendi- 
cular walls or veins of dense clay or hard gravel. 

The drainage here has been effected by a person named 
Peanon, from Warwickshire, a man of extensive knowledgre 
u&d ability in this department of drainage, who, I understand, 
has essentially improved Lord Digby's estates by his judioioui 
Bub-draining of the springs. His plan is to take his fall 
from the lowest point, and graduallv work up to where the 
spring shows itself, having previously ascertained the wheie- 
abouts by digging, and by those plants that invariably show 
themselves over a spring. As springs are generally attended 
by sandbeds, a single drain will often lay dry a large extent of 
ground. In one case, where there was a swam^ of four acres, 
the drain was opened at two feet, and continued in a trench till 
it reached eleven feet in depth. The sand boiling up at intervals 
like water in a cauldron, of course it was necessary to shore up 
the sides, and when his level was accurately taken, he com- 
menced laying his pipes on hay (two half-pipes, four-and-a-half 
inches diameter were put together, being internally nine inches 
by four-and-a-half), but so strong was the force of the water, it 
was necessary to have two strongly-made iron skeleton arches 
with wooden sides, about thirty inches high and the width of 
the drain. In these arches were laid the pipes, and firmly 
loaded to the top of the arch with soil to keep the pipes 
from being forced up by the boiling waters and sand ; when 
loaded, the arches were removed by a lever, the mouths of the 
pipes beinff carefully stopped with hay, till the next length of 
pipes was laid in the next arch (two always being in use, one 
in front of the other). 

The result is, that one such drain laid perfectly dry four 
acres of bog (having a smaller spring carried over or across it) ; 
the first drain runs permanently 30,(M)0 gallons every twenty^ 
four hours, and several others nearly as much. It has laid 
our neighbour's wells dry, a quarter of a mile off (being in a 
bed of sand, below their level). The land (which has been 
double spitted) is now always perfectly dry, although pre- 
viously dangerous for cattle, and entirely worthless. — March 
28, 1844. 

3. DETAILS. 

I am SO constantly told, in tones varying frt)m doubt and 
pitjr to ridicule and censure, " You will never see your money 
again/* — "Tou are a bold man," and so on— that I must 
endeavour to fill up the outline of my plan with details, and 
try to convince the prejudiced. 

liost of my operations are approved of separatelv, but there 

is a dread of the sum total, as if what were individually right 

ik?u2d be ooUeoidvely wrong. Let me, then, attempt to show 

^orr the farm ia to paj me, as landloidi an additional t«at of 
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iC240 per annanij with an increased benefit to the tenant as 
computed with his fonner holding. 

In makinff the following estimates, I have adhered strictly to 
matters of fact, which I am prepared to discuss and substan- 
tiate. I haye expressly undervalued the benefits, because I 
know how suspiciously and sceptically my statement will be 
aeratinized by those whose minds are pre-occupied by doubts 
and prejudices, rather than by calculation. 

Statement of Gkun or Saving :— m. «. rf. 

SM trees removed —estimated to damage by their roots 

and by their shade, U. each. 10 • 

950 linear rods (sA yards each) of removed banlcs and fences 
(ditches mied np), averaging two yards wide—some 
were four yards wide, bat the difference is s^ olT 
against a few new ditches. It is estimated that each 
roid of these fences and banlcs damaged M.. by their 
roots, their shades, and their encouragement of weeds 
and vermin Sl 5 t 

One-sixth saved in horse-labour and wear.— (This in the 
Prize Essay of the Royal Agricultural Society's Joomal, 
vol. iv. part 2, p. 336, is estimated at one-fourth.) .... si 

One-eighth saved in manual labour SO o 

Seven acres gained in fences, banlcs, ditches, bog, and 
waste, which produced nothing, but cost the tenant 
rent, rates, tithes, &c., 36s. per acre IS 12 

Profit in cultivation of the above seven acres, at \U, per 

acre 5 5 

105 quarters of wheat, thrashed by machine, gain in quan- 

titj one-twenty-eighth, or 2«. per quarter 10 10 

ISO quarters spring com, at l« 7 10 

Saving in thatching, removing stacks and straw, waste by 

birds,&c 5 

liquid manure tank, calculated to contain 1SO,000 gallons, 
but we only redcon upon 20,000 gallons, at 50«. per 
thousand (each thousand gallons being equal to 4 cwt. 
of guano) 50 

Improved quality of solid manure 10 

Increased value of stock, by warmth, dryness, and dimin- 
ished consumption of food 15 

General increase on 90 acres of com and clover crops, 

arising Ihmi perfect drainage, at JB\ per acre 90 

iSaving in quantity of seed sown SO 

Twenty acres that used to be long-fallowed, at an expense 
of jes per acre, now calculated to pay thehr expenses, if 
not a profit, by bean or root crops 100 

▲ flrst-rate house to live in, with every comfort and conve- 
nience: the lower rooms 11 feet high, the bed-rooms 
10 feet high, and convenient rooms for the bailiff. (The 
tenant could not reside in the old dilapidated hovel, 
which was damp, unhealthy, and caused several deaths 
taffever) 30 

jf428 S 

To sum np, whereas the former gross annual return of the 
taim. was under £5 per acre, we shall try to increase it to £10 
X>er acre. 

To thia might be added several contingent advantages, of 
oonuddfifable yalue, but not so easily reduced to fl%ux^^« 

1ft aielwttivahle to flatten at least \^\»\Wiifisi««\i^^^ 

n 
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1 ''.iit', of ;i })ctt«r (|uulity, ;.ik1 caiii. r hiinb-. 'ilv Unant co^ild 
I'lX'jtl, but iiL-ver ilioiuu^hl}' latttu a iamb or .slieep ou tho 
farm in its former oold, wet, and exposed state, witk its home- 
«t«ad open to the cutting north-east winds, without guttezs or 
dnunage. 

and. The duality of cooking and steaming food, snd the 
economy of several acres that wore required for hone food* by 
growing lucerne, tares, &c. 

3rd. The very important benefit of early sowing and har- 
vesting. We reckon we shall gain at least a fortnight in both, 
as proved last year, with superiority of sample, and avoidance 
of a catchy week in September. 

4th. A perfect independence (by our efficient drainapre) of a 
very wet season, which has often ruined the crops on this farm ; 
witness 1842, when the oats yielded hut three quarters two 
bushels per acre, and an inferior sample. 

Lastly. The agreeable feeling of having a complete &rm, 
with good roads, comfortable homestead, and good crops, instead 
of the former dilapidated, beggarly, and poverty-struck land 
and premises. 

The saving of horse and manual labour is considerably under- 
rated, when you consider the ready communication with each 
part of the farm, the abolition of all short-lands, the facility of 
ploughing or carting at almost any time with less power, the 
land being firm and mellow, instead of putty-and-paste-like ;— 
no idle days in wet or cold weather, there being employment 
under cover for men and horses, grinding, ch^-cutting, or 
thrashing; — the facility, at harvest, of drawing the loaded 
carts into the bays of our large bam, and at once depositing 
the sheaves ;~the ease with which they are transferred from 
both bams and stacks to the thrashing-machine, the straw 
being delivered by the machine into a gallery over the very 
sheds, yards, and stables where it is required ; — ^no time lost 
or accidents in leading horses or cattle to water, there being 
tanks in every yard, and a yard to every stable — all the tanks 
iilled simultaneously from a single pump. 

There is another advantage of which no valuation is taken, 
I mean the farmer or bailiff's time ; whilst writing up his 
accounts or arranging his plans, by stepping from one room 
to the other, he can at once see every man, boy, horse, or sheep, 
on any part of tlie farm, except about four acres. Any acci- 
dent, mistake, neglect, mal^atment, or pilfering, is percep- 
tible at a glance. 

The General Application of the Expenditure is 

follows: — jf. a. d, 

Draininir* fencing, letellinp, ditdiinir, and roadi. arsoo • 

Bam, sublingr, tanks, sheds, yards, &c sooo 

House and offices 1000 

Macbinvry, implements, cooking apparatus, toe 500 t 

Maaare, mmri, Ac, MM) C • 



HELAITOKB OF AeBTCUITUBB. 86 

The item for hoiue has been objected to ; bat I have yet to 
learn that a farmer is not entitled to be as well housed as a 
tradesman or manufacturer, and I am oonyiDCod brick and 
ilate building are ultimately cheaper than board and thatch. 
I would oantion ffcntlcmcn who may visit my farm this year, 
against raising their expectations too high, for although the 
land is all cropped and doing well, considering the dry seasoUi 
I would have them remember that last year it was considered 
the poorest feirm in Essex ; that since January, 1843, we have 
ont eighty miles of drains, and spread their contents (nasty 
jellow stiff loam) on the surface ; that we have removed 6,000 
yards of bonks and fences, filled up the ditches, cut new ditches 
(on the heavy land there should be one every seven or eight 
acres), made new roads, cut down and converted between 200 
and 300 trees, carted across the land 60,000 bushels of stones, 
800,000 drain-pipes, 400,000 bricks, 200 loads of timber, slates, 
iron, stone, sand, lime, and building materials ; that we have 
removed all the old buildings, and erected new ones on a dif- 
ferent site ; that ever3^ing has been out of order and ont of 
time, and that all this was done in sixteen months, without long 

{aiiowing a single field. It must be at least two or three years 
ie£ore the land Ib got into first-rate condition. — June 1, 1844. 



4. GKNXRAL BSLATIONS OP AQBICULTUBE. 

StrperflxLOus Capital and Unemployed Population 

are in their co-existenco a dangerous anomaly — threatening, in 
its continuance, ultimate destruction to our nation. Luxury for 
the wealthy few, and poverty for the unemployed many, must 
produce discontent, anarchy, and ruin. It is an alarming fact 
that much of our income is derived from the capital wo lend to 
foreign countries ; whilst, in our own, we dole out, grudgingly, 
in rates and in charities, a tithe of what ought to be the just 
and well-earned wages of the industrious, but not employed 
labourer. 

Ask the mojority of your independent friends whence they 
derive their income ? Tne widow will tell you — ** My money is 
making a road, cutting a canal, or building a town in America.'* 
The orphan will say, " Mine is supporting a civil war in Spain 
or South America, or growing com in Kussia for the London 
market.** The capitalist will report his strong-box full of bimds 
— Chilian, Columbian, Peruvian, Mexican, French, Spanish, 
I>atoh, Portuguese, Austrian, Prussian, and Neapolitan (some 
of which, by-the-by, do not i>ay interest or principal) ; bat 
neither the widow, the orphan, nor the capitalist will tell yoa 
their money is nrotitably and delightfully engaged in growing 
iood lor themselves and their families — ^in providing emplov- 
rnent and profit for their fellow-countrjm«n. ^ «^w^TOnfc% 
^AwBi&eisooiirer to thexnerohant l%o\ «snnQ^^?Qii% w^^&Mm, 

B 2 
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as yet, no charms for the capitalist or speculator. We must 
reform, and quickly too, some of our errors, both as capitalists 
and farmers. The one lends his money to streufrthen foreifi:n 
oompetition in aflrriculture, commerce, and manufactures ; the 
other sows uselessly and prejudicially more seed than the total 
annual amount of our wheat importation— the extra quantity 
sown actually diminishing the produce to a similar extent ; yet 
all this takes place whilst we are complaining of superabundant 
capital and population^ as if an industrious population oould 
be too great. My opinion is, the more numerous we are the 
more prosperous we shall be, for we live by one another. The 
denser tiie population the greater our power and our trade, 

PBOTIDED WS KEEP 0I7R CAPITAL AT HOKE AND AT WOBK 

▲XOKGST OUBSELTES. To ship off our labourers and our money 
is nothing less than suicide. It is giving away, economically 
and politically, the sinews of our strength ; and I call upon 
eyery man who has the welfSiure of his country at heart to put 
a stop to it. 

This leads us to the question, " How is this to be done ? " 
I answer, easilt/ ; and point to my operations at Tiptree Hall 
Farm, as a solution of the di£Eloulty. If every capitalist were 
to expend, as I have done, forty-six nounds sterling money in 
improving each acre of poor and indinerent land, the sum total 
required would be many hundred millions. I need hardly 
point to the magical effect of this expenditure on our trade, 
commerce, and manufactures. Every individual in this country 
would feel it. It is too grand and delightful a prospect to hope 
to realize. There is too large a mass of miscalculation, ignorance, 
]n«judice, pride, and long custom to be removed. Facts and 
results wUl scarcely do it ; but reason and truth must prevail at 
last, and I look forward with hope that the wise, the patriotic, 
the intelligent, and the wealthy will exercise their influence, by 
example and precept, to procure so desirable a result. Agri- 
culture is our sheet-anchor ; to that we must look for employ- 
ment and for profit ; it is a vast field for enterprise ; it is our 
vital strength as a nation ; and our pride of country alone 
should stimulate us to be independent of foreigners for the 
supply of our daily bread— the staff of our lives. 
^ Ajgrioultoral Improvexnents.— In consideringhow these 
improvements can be most readily effected, it is quite clear that 
inoiyiduals generally have seldom the means, the ability, or 
tiie inclination to carry out a perfect system of agricultural 
improvement; it must be done by companies of associated 
oapitalists, the same as our railways and other great under- 
takings. I will venture to assert from experience, that there is 
not, in agricultural undertakings, one'tithe of the difficulty or 
uncertainty that attended railway operations. 
^ JKival companies will be beneficial to the public by the proteo- 
tion of competition. General ruleS| however, on fundamental 
principle mnat be obtained by sanction of AaI ol 'S«x\ia3DQ»nt; 
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and I apmehend an examination of competent anthoritiea 
woold lead to a table of laws adapted to the security and profit 
of tiie shareholders, the benefit ot the landowner, and the wel- 
fare ot the tenant. 

Mortgagers mi^ht transfer their mortgages to the company, 
with foul authontjT to carry out necessary improvements, on 
«ondition of receiving from the company all benefits over and 
above live per cent, interest for the company's capital. Should 
the landowner desire a sale, the company would have the oppor- 
tunity of purchasing outright by public competition ; or the 
landlord might have the power of redeeming nis property, on 
payinjg the company principal and interest up to a penod of 
somoient notice. 

In all oases where there is not an absolute sale, landlords 
ahonld have the power of redeeming their property or trans- 
foring it to another company, under equitable arrangements 
to both parties. The variations in rents and nrices of com 
would be no greater, on an average, than the fluctuations in 
railway or other shares. 

^ As to the fear of companies engrossing land, the same objec- 
tion cannot apply to them as to charities. Shareholders invest 
for profit, and rivalry will necessarilv prevent oppression. 
What tenant would not rather trust to fair competition under 
a company than to individual favour, cupidity, or caprice, to say 
nothing of the uncertaintv of individual life ? 

Landlords would also benefit. Fre(iuently now (I know 
several cases) a landlord, without agricultuiul knowledge, is 
prevailed upon by a designing or an incompetent tenant who 
shows an annual statement of neavy losses, to reduce his rent, 
till he receives but two per cent, for his money. 

Stom Valuations. — I proceed to consider the defects in 
the present system of valuations. 

Jnow a bad farmer is almost sure to get a new lease (for who 
is anxious to take it after him?), whilst a thoroughly gOHod one is 
idmost as certain to be turned out, or have his rent raised— the 
landlord beinff generally ready to^ avail himself of those im- 
provements wnich a wise farmer is compelled to make for a 
profitable return. These imorovements are bond fide his pro- 
perty, and ought to be legally as much so as the coat on his 
back ; and it is a scandal and disgrace that they are not valued 
to the incoming tenant. 

Let us see, in fact, how it acts on the landlord — I shall prove 
dearly he is a loser by it ultimately^. 

The outgoing tenant is obliged, m self-defence, to starve the 
land and ii^ure his crops the last four years of his lease, whilst 
it takes the incoming tenant another four years to repair the 
damage done by his predecessor ; so that between the two there 
is, during eight years, less labour and capital employed, less 
food grown, less profit made, and an increase in the poor's rate, 
without any corresponding benefit to \]kL« \axL<dikftSu \Q^TA2&ft 
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oases out of ten an improyinj^ tenant resists beings charged a 
large interest, in the shape of increased rent, on his own oapitaL 
He makes way for a miscalcnlating bad farmer, who mins the 
land, ruins himself, and ultimately the landlord is obliged to 
put up with a small rent — not, howeyer, till all parties have 
been put to considerable regret, inconvenience, and expense, 
arising from exchange of residence, to say nothing of expensiire 
sales, valuations, and leases, a non-acquaintance with the 
peculiarities of a new farm, and the breaking-un of many 
snendly and relative ties, formed during a loeal resiaenoe. 

Iioxig Iieases and a Corn-rent (that is, the value of so 
many bushels of wheat at the current nrice of the day) are 
essentially beneficial to both landlord ana tenant, as well as to 
the country at large. Under this system landlord and tenant 
have but one common interest — ^they rise or fall to^^ether. The 
present custom of fixed money-rents acts alternately most inju- 
riously on both. An unexpected war may find a tenant bene- 
fiting by an enormous price, whilst his landlord has only his 
four x>er cent., — ^reduced, in fact, to two per cent, by all com- 
modities having risen to war prices. 

On the other hand, a tenant hires on a war lease — a sudden 
peace makes him bankrupt by the violent reaction ; and still 
nis landlord must let his farm at pea^ prices, whilst he was 
deprived of war benefits. The landlord is evidently the greatest 
sufferer, and should hasten to amend so unfair and so ruinous 
a system. 

^ A Code of BnleB for Agrioultnral Improvement 
it much wanted. 

Our Boyal Agricultural Society should have extensive model 
farms, with schools and libraries attached. H^here should be 
ahown, after patient investigation, the most perfect and certain 
modes of drainage, irrigation, and warping ; the most complete, 
durable, and economical arrangement of buildings ; the most 
advantageous mode of tillage and course of crops ; the greatest 
economy of manure and labour; the minimum of seed and 
maximum of distance in sowing ; the most advantageous stage 
of ripeness ; the efiect of steeping seeds in manures ; the most 
profitable mode of housing and feedingstock, and the advan- 
tages of removing all trees and fences. When all these national 
and important subjects are accurately ascertained by a com- 

Setent but limited board of paid and responsible directors, 
eciding regardless of personal considerations, then let a oode 
of unerring rules be promulgated and enforced with the full 
weight ana sanction of the society, as a guide and beacon to 
the doubtful wanderer in search of agricultural knowledge, 
who, eager to avoid the shoals of error, is now distracted by 
multitudinous and conflicting opinions. 

The whole question of foreign com importation is, to my 
mind, trivial and insignificant, as compared with the impor- 
' of naixaaaJ agriaaltunl improvement; and I hope to see 
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ocenpy the minds and speeehes of our statesmen and 
to the exclusion of the former. I consider our depen- 
on foreigners for fi>od a frlarin^ and national disgraoe» 
■awu r t hy of our wealthy and lii|;hly-civilized country. 

Let UB grow com instead of timl>er» fences, and rubbish : wo 
aan do better without one than the other. I am told, " We 
most have timber! what should we do in case of war?" I 
answer, ** How do we get our tea, ooffi^e, wine, and eyery other 
iMieigii article in time of war }" So long as we have money 
to buy, and hearts of oak to defend and conyoy our purchases* 
(Hd Kngland can never feel a want, nor want a market to 

Besides, what a gross folly it is to grow our own timber in 
•am fields, at a cost of four shillings a foot (I am sure it costs 
more) when we can import it at one-third the price. 

A great error amongst farmers is the desire to grasp a large 
quantity of land, instead of concentrating their capital by im- 
provement in a smaller compass. One of the important results 
of mv sugprestions as to valuing and making improvements. 
wroula be, that instead of £6 to £8 per acre being (as it is now 
on an average) a sufficient tenant's capital, double that amoimt 
would be required, as on my farm. This alone would find em- 
ylovment for considerably more than one hundred millions of 
additional capital ; so that, in fact, when we had disposed of all 
our foreign bonds and securities, I doubt if we snould have 
near money enough to carry out entirelv my practical scale of 
improvements, ezoept slowlj^ and gradually. 

Agricultural Education. — Let agriculture form an 
hoDoarable portion of our general education — whv should it 
not? Let Tull and Tusser range side by side with Homer and 
Virgil. Then would our nobility and gentry be independent of 
inoompetent or dishonest stewards and land-agents, and bo 
i^le to appreciate those of a more worthy character. Agricul- 
tural education and apprenticeships for our young farmers are 
imperative. 

now many a worthy person, retiring from the toils and tur- 
moils of a busy city, to enjoy the tranquil peace of agriculture, 
regrets the want of agricultural knowledge! — often are his 
hopes and intentions frustrated and his property diminished 
by interested or erroneous advice, of which, till too late, he 
eannot judge. When 1 see landlords making returns in rent 
(jn my opinion an ijgudicious operation), I think how much 
Mtter it would be to present their tenants with an agricultural 
Hfanurv. Farmers, from the very nature of their occupation* 
and their isolated position, are seldom able to travel from 
county to county in search of facts ; but how readily is a mid- 
titude of ogrioiutural experiments and experience brought to 
their fireside by a selection of good and practical books ! Some 
xoay sav, ** Oh, farmers are too prejudiced to read." Expe- 
lienoe nas taught me the oontrary. Bim% iSbkem. >^<^ 'W&r— 
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tiiev may affect to despise it, but they will keenly, anxiously, 
and with sound sense, scrutinize all that concerns their pecu- 
niary welfare. Reason tells us that the farmer, bom, Dred» 
and mixing: with others of precisely the same way of acting: 
and thinking as himself, cannot be expected to haye so ex- 
panded a mind as a manufacturer or trader, who is daily in 
contact with strangers from every comer of the globe. 

It is to be feared, too, that jeaious landlords form too low an 
estimate of a farmer's character, and consider his success and 
elevation as degpradin^ them — as if his gains were their loss. 
Let us hope this feeling will eradually giye way to a better, 
and that a farmer who follows uie hoonas, and dresses and acts 
respectably, will be considered quite as Ukely to him. well and 
make as good a member of society as one who imitates in eyery 
respect one of his labourers. 



5. THB DBAnrAGB OF HEATT LAITD. 

The conflicting op|inions as to what is perfect drainage con- 
yince me that practice without theory is like a ship without a 
compass— dangerous, uncertain, and expensiye. Haying cut, 
during the past year, with good effect, sixty miles of drains, I 
will describe its action, and state what I consider to be the true 
theories of perfect drainage. 

My operation being different to the usual custom, I beg to 
submit my theories and practice for discussion, approval or 
disproof. 

Theories of Drainage.*— 1st. That in perfect drainageu 
twelve hours' rain should percolate and leave the lana 
in less than twelve hours from the time the drains begin to 
act, the difference in time being equivalent to the proi^rtion 
of water the earth chooses to retain for its use by capillary 
attraction. 

2ad. That to effect this, the subterranean area of porosity 
should nearly ei^ual the surface to be drained ; so that if the 
space to be drained were one square yard, the sides and top 
of the drain should present an area for percolation equal to 
nine superficial feet, minus the allowance for pressure. 

3rd. That the continuance of water in the soil longer than 
it would remain bv capillary retention, is injurious, both 
chemically and mecnanically, causing inequality, density, and 
sediment. 

4th. That the earth and roots will abstract from the passing 
water those gases for which they have an affinity, and in which 
they may be deficient. 

5th. That the form of drain should be deep and narrow, as 
affording the greatest area of porosity at uie smallest cost» 

* Some of these I have since seen leason to abandon. 
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inenamng th» quantity of porous earth arailable to roots — 
nothing, animal or yegetable, can exist in dense, undrained 
sabeoUs. 

6th. That the material for filUng the drains should comprise 
the greatest durability with the least power of capillary 
attraction. 

7th. That where pipes are used their material should be 
durable, but porous : tneir form not round or square,' but a very 
narrow and dfeep oblong, the object being to get a large area of 
porosity. 

8th. That small, round, hard pebble-stones, with a pipe 
over them,* seem to present all the advantages desired, viz.» 
the impossibility of cnoking by sunerincumbent earth, resist- 
ance ot pressure from the sides, aosence of capillary attrac- 
tion; the round hard stones having but little mechanical 
afEbiity for the water, and offering but small resistance to it» 
passage. 

9th. That the passage of water in a pipe or drain is always 

a nicker than its percolation through the earth or material of 
be pipe. 

10th. That no drain should much exceed 100 yards in length 
(fif^ or sixty would be better), without opening into a leading 
arain of greater dimensions. If the drain were in any part full, 
it would delay percolation. 
^ 11th. That neither bushes, straw, nor other perishable mate- 
rial should ever be used in a drain. 

12th. That the deeper the drainage the better the crops; 
but in no case should any portion of the drain be nearer to the 
surface than 18 inches. 

^ 13th. There should be a leader to every 300 yards of drains, 
giving it ample capacity. 

I4ta. That there should be an open ditch (but no fence) for 
every seven or eight acres drained. The absence of an occa- 
sional open ditch is what renders so much drainage useless. 
Long continuous narrow streets, without frequent outlets, get 
frequently obstructed ; the same may be said of drains — a 
fiolf drain with a slow egress sadly retards the filtration of 
water. Drains should be never more than half-full of water 
— ^the other half air. In this way the superior weight of 
water causes proper filtration by displacement of air and replace- 
ment of wat^ by quick passage. 

16th. That the rapidity of percolation depends on the sub- 
terranean area of porosity and the depth of drain combined* 
Shallow drains want a greater area of porosity than deeper ones ; 
because (as water presses equally on all sides towards the vacant 

* OctoWr Nth, 1844. Perhaps I msj be wron^ m to pottinf the pipe on 
the U^t hut in practice I find it answers adminbtj. One thinf I am qntta 
conrinoed of, that whilst the water at first enters the drain at both sides, tta 
flBoet rapid entrance is at the bottom of tlie drain, wb«a thA vrmnsa ^ 
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spaoe in the dnin) tlie deeper tke drain tiie greater the weight 
and oolumn of water. Consequently, the greater the preeaure 
the more rapid the filtration ; filtration at two feet will he 
donhle that at one— at four feet four times as gnat, and so on 
in proportion to the Buperincumhent weight of water pressings 
equally on all sides towards the drain. It is on this prinoiple 
that deep pine drains act quicker and l&y dry a greater extent 
of ^ound than shallow ones— consequently, the deeper your 
drainag:e the smaller may he your area of suhterranean porosity. 
Pipes at the depth of five feet would hardlv need stones ; the 
pressure heing about two-and-a-half pounos on every square 
inch at first, and as the water escapes and diminishes, so will 
the drains run slower and slower, in a ratio proportiooied to 
the diminished pressure. 

Still stones, with pipes, in my opinion, art the qtdckast ooo^ 
doctors of water generally in heavy luid. 

l^ow, although my drainage is considered the most perfect 
in Essex. I only corndder it one-fifth as perfect as it should 
be. My drains have one foot of subterranean porosity for eyexj' 
five feet of surface, instead of having five feet : still, as it la 
expensive, eyen so, I must be content with it ; and I will assume 
it to be the minimum of perfect drainage. 
. During the recent nineteen hours' rain, after a very dry time, 
the stones and pipes poured out an immense volume of water, 
which, on the second, third, and fourUi day, gradually decreased ; 
proving my calculation correct, that if my drains had been 
perfect, it would have all run away in seventeen hours, instead 
«f eighty. 

Bush Drains. — On comparing notes witii a fSarming 
friend of mine, who has httsh drains from 200 to 300 yards long, 
in the same quality land, he said, '* I know not what has 
become of the water, for none has appeared in the ditches ;'.' 
and he seemed quite surprised at my drains running so mueh. 
What is the inference ?— that bush and straw drains of great 
len^h are perfeeUy worthiest as compared with pipes and stone 
drams of moderate length. 

In fact, on one field I drained about three acres the same 
time, distance, depth, and soil, with scuds or bands of straw 
tightly fitted over the vacant space, and find it as compared 
with the tile and stone drained part, almost useless, so much so 
that we shall redrain it. 

The consequence of my friend seeing no water is, that it 
stagnates and remains in the soil, keeping the roots cold, wet, 
ftna sour, resulting in late crops and densely working land. 
I ho^, after this, we shall hear no more of scud or bosh 
draining. 

Fermanent GhrasSy on very stiff clays, must be ploughed 

up before the drains can act The impervious pan requires 

io be broken up. This may be a subject of regret, but ought 

^9a^to be; for I quite agree with Mr. Morton, tliaA no permanent 



can keep so mnch ttook per acre as the toniip oaltiire 
and green crops, fed, folded, or stall-fed, nor is it so profitable. 
Gnutsland is, therefore, anational loss, employioe less labour and 
aajpital, and affording lees profit, than it would do if cultiyated 
with roots, green crops, and com. I apprehend the affiaction 
for grass land arises, on the part of the landlord, from his 
being able to obtain a better rent for it t^an for arable, widi 
iawer repairs ; and on the part of the tenant, that he is aware 
it requires less skill and capital than arable land. In the mean 
time, the public welfare sunen much. 

Bpriim Draining.— It must alwavs be effected by drain- 
pipes (without stones) fitting into eacn other so as to form one 
ooDtinnous unbroken channeL Half-ciroular pipes, fitting on 
each other, are sometimes used ; if properly loaoed they answer, 
bot are not so secure as the whole pipes. 

I think we may lay down as a safe theory — 

let. That as the pressure of water is from below, spring- 
drainage should be aeept so that the superincumbent eartb oe 
equal to resisting the pressure on the pipes. 

2nd. That the pipes should be always large enough to con- 
tain air as well as water. 

3rd. That no stones, boshes, or straw should be used in 
apring-draina ; it being eyident the immense pressure I have 
mentioned would quickly choke them with earth. Pipes, for 
spring-draining» should alone be used. — July 16^, 1844. 



0. TBBATMSITT OF FABH HOBSBS AKD LITB STOCK. 

Aak a fiurmer if he prefen for himself a wet and rotten dung- 
heap to a clean, dry bed. Ask him if cleanliness in place and 
person, with proper ventilation, is not conduciye to his health. 
Ask him if his £)od, nicely cooked and prepared, is not more 
agreeable to him than if raw and dirty. Aak him if he likes a 
cool residence in summer and a warm one in winter. He will 
saj certainly, and laugh at you into the bargain ; and yet he 
will not consider that what is good and profitable for himself, ia 
quite as much so for his cattle. What would farmere say, if after 
a hard day's work, thej/ were obliged to walk ten miles for a 
supper, and the same next morning for breakfast— losing six 
hours' rest, and adding 40 per cent, to their labour ? Ana jet 
this ia how they treat their horses daily. It seems too ndi- 
ouloua to be tolerated. I object entirely to turning horses out, 
or to having pasture at all: in our midland and southern 
districts, the waste of food ana manure is enormous. 

If a horse is turned out twenty days on an acre, it is equal to 
twenty horses one day, or forty horses half a day. Imagine 
what they must destroy : their Weight crushes and injures an 
amaaing quantity of food. It may be said, *' OVi% \ib^ V^a&ft^ 
rise again next morning." Ye»« but nVO^i ^i2oa& tsosfiwsfiw 
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treading do they grow as fast and as luxuriant as if allowed to 
remain undisturbed and erect — a foot-path or rabbit-run in a 
grass-field will convinoe ^ou. Then, wnere the droppings are* 
the food is lost : supposing the droppings and urine to cover 
and taint four square yards per day, that is 130 fi<mare jards, 
or 3 per cent, of the whole surface per month. It is in fact 
thirty-six pounds lost in ever^ hundreii per annum. The only 
excuse for depasturing is the imperfect state of the farm-yard,» 
which allows oest part of the manure to be wasted. 

Again, as to manure, there it lies, in hot sunshine and 
bleaching winds, till it almost becomes its original straw-colour, 
losing its ammonia and other ^^ases ; and what, perhaps, is of 
more consequence than all, depnyed of the benefits of fermenta- 
tion which it would xeceive in a well-arranged tank. Sup- 
I>osing a horse's liquid and solid manure to be one cwt. per day, 
or eighteen tons per annum, we lose one-third that quantity. 
In fact, it is not too much to say, that in the amount of labour 
the horse performs, his keep, and manure, we can, by manger- 
feeding on mv principle save thirty or forty pounds out of every 
hundred. — This is enormous ! ! ! 

Well may our great manulEusturers, who consider a difierence 
of otte per cent, a good profit, exclaim against the want of cal- 
culation and management in furmers. Sincere friend as I am 
to the agriculturists, I admit, with shame, they deserve the 
censure Bestowed on them in this respect. I call upon them to 
make at once honourable amends by adopting m^ plan, and so 
save their money and their reputation. Tne idea of a man 
having forty horses, costing him £1,600 per annum, and re- 
fusing to save £400 or £500 per annum in their keep, manure, 
and labour, is absurd ; it is paying preposterously for the main- 
tenance of nrejudice or obstinacy ; and yet, I am afraid there 
are some who will do so rather than act on my suggestions. 
There are other inconveniences and dangers attending depas- 
turing horses— frequent kicks and accidents, loss of time in 
catching them, broken knees in driving home, and injury 
to constitution bv sudden atmospheric changes. Besides, no 
horses fed entirely on ^reen food can undergo the labour of 
those manger-fed on mixed food. Green food does not afford 
sufficient material for muscle and bone. It is too washy. 

I object in toto to permanent pasture, as a positive indi- 
vidual and national loss. Clovers are useful — but you cannot 
thoroughly hoe and clean the land when they are sown wiUi a 
com crop. Lucerne (and sainfoin) is my favourite, and you 
Oflui grow it axrywhere* if you keep it clean, supply it amply 
with lime ana its constituent parts, drain very deep (not less 
than five or six fee^, and protect it from frost in the winter by 
a strong coating of manure, with a dust of guano in summer. 

* Some regpard, however, matt l>e bad to climate ; I apprdiend oar nortbcni 
oiMtricta mod hillM are hardly mild enoogh for toich vrodoM^tona. 
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Tares on heavr land and rye on light land are both profitable ; 
and plenty of potatoes, swedes, carrots, &c., which can be 
iprown an any land, however heavy, boggy, sandy, or gravelly, 
if thorouahiy drained, properly manured, ana deeply cuUi^ 
voted. Dj these means you may keep more than twice as 
much stock as by permanent grass. 

Were we to tieat our bullocks and our sheep as we do 
ourselves and our riding-horses, keep them clean, warm, dry, 
and well fed, we should increase strangely the quantity and 
quality of our animal food. 

Let us imagine ourselves standing or lying day and night 
for months in the moisture and effluvia of our own accumu- 
lated excrements, uncleaned and ill-fed ; it won't bear thinking 
of ; and yet this is how most farmers treat their cattle : their 
food is presented to them in large unmanageable masses, with 
abundance of dirt (a corrector of acid it is called), uncooked and 
unprepared. We need not wonder at having to stab our 
buuoiucs to let out the accumulation of windy flatulence, or 
forcing strange-looking machines down their throats to remove 
solid lumps of unmasticated roots; we need not wonder at 
foot-rot, fevered feet, or other complaints. The idea of a man 
swallowing a quantity of frozen turnips on a frost v day — 
without a bit of bread, absorbent or stimulant of any kind ! ! ! 
It is too ridiculous to think of. 

I will lay it down as an indisputable fact, as proved by our 
greatest breeders of animals, that we^ust apply to them the 
same treatment as we would to ourselves-— if we wish to render 
them profitable. It is high time we amended our absurdities 
in this respect, or we shall have Spain, Portugal, and other 
warm and genial climes stocking us with what we ought to 
produoe ourselves. 

Let us keep them warm in winter and cool in summer— free 
from tormenting flies. In fact, I shall never consider we are 
perfect till we can keep up a given warmth in winter — ^whilst 
we have in summer cool and shaded paved yards. 

Food and Treatment. — I will proceed to detail the feeding 
of our horses, and the proposed treatment of our cattle and 
sheep : — ^They are never turned out, nor do they receive any grass- 
hay or clover-hay, except a small portion during the interval 
between green-crops and root-crops. In summer they are fed 
in mangers on wheat-straw chaff, cut one-eighth of an inch, 
and tarn, lucerne, or green rye, cut also into chaff the same 
nse, adding ground beans, oats, or meal, with linseed. In 
irinter, our carrots, swedes, and mangold, will be well washed, 
\ through Gardner's turnip-cutter, and again passed 
rh a toothed cutter machine, so us to become what I call 
Toot-ehaff; it will then be mixed with very fine wheat, bean, 
or oat-straw chsdBT, and a little ground beans, barley, or oatmeal, 
•caked linseed, steamed i>otatoe8, and alitm «a\V^vn^)^&%*^^ 
food at JDiuih mipoBmhl»t to stimiilatie tbfitts Uad2i]^% 
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In fact, to sam up, we shall present their food in the form 
oeoupying the smallest possible compass and requiring the least 
mastication. Every half-honr saved in feeding is so much 
added to their rest— a most important ingredient in fattening. 
The dry ohaff will prevent laxity and flatulence, producing 
also a sufEoient and nealthy excitation of the stomach, whilst 
it will afford to the gastric juices a ready access to every part of 
the mass of food. 

This mixture appears by its varioue constituents perfectly 
adapted to the formation of bone, muscle, fat, and flesh, all 
which are essential to the perfect development of a well-fatted 
animal. 

Weakly Cost of keeping eaoh FBrm-horse in high 

eondition and full working order : — t. d, 
Twen^^fonr biuhete of wfatat<BtTSW dudC^ cat one-eigrhth 

of aa Indi, at S<< 4 

Twelre bosbels of fln^een tares, cat into chaff; at Srf. S 

Tbnr-aad'a-hBlf pedes of beans, ground into small pieces. . 6 

FoUard •• 1 

CottinfiT chaff. 1 

Straw for litter 2 

15 

From this mav be deducted 1«. 6c?. x>er week, the value of one 
horse's soUd and liquid manure. — August 8, I8i4. 



7. AOBICULTUBAL IMPBOVE]CE!!rr COXPAKIES. 

It is a fact, that there is in trade, manufactures, and com- 
merce, a superabundance of capital, whilst in agriculture it is 
as sadly deticient. Ask any improving landlord or tenant why 
their various improvements are so scantily and temporarily 
. effected: they will say, not that it is unprotitable to make 
them permanent, but oecause there is not a sufficient command 
of money to do so. It is painfid to see talented and spirited 
agriculturists crippled and restrained by the want of that 
capital which in towns and cities so abounds as to scaroelv 
command 3 per cent., and is in consequence forced into rasn 
speculations, or invested in loans to foreign nations, with 
whom we may be to-morrow at war. 

I«aboiir is the very beet of Capital when £UPLOYEn, 
but we will not employ it with money payments, nor allow 
it to employ itself wUhout money payments by means of aUoU 
menu. We grasp and ^udge the industrious labourer s patch 
of ffround, but mconaistenUy enough pay cheerfully heavy 
gaol, police, or pauper rates, to restrain or punish the crimes 
consequent on his non-employment, poverty, and demoraliza- 
tion. I mention these matters as strong evidence of the necee- 
Mity of applying the surplus capital of towns to the improvement 
of agriomtoi^ ^nuuiwithhuioowtpUktAiiaiLaace of ground 
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a ftdce in the soil. If non-employment and poverty fill 
your 9m1b, it Ib a logioal deduction tnat employment and oom- 
iort ean abne empty them. 

Self-interest should alone induce us to take up the question, 
but the higher moral sense of justice to the general welfare 
eonmumdfl us so to do. Honour is due to those counties, Lhi- 
oohkahire for one» where their ootta|per8 can keep a pig or a 
cow without heing suspected of robbmg their masters. Those 
muters will be found to be, as a natural conseauenoe, men 
of talent, capital, and education ; and their workmen many 
degrees in aayanee of those without either cow, pig, or land 
^the oomparatiye criminal records of these districts would be 
mstrootiye), ragged, and half-starving, on seven or eight shil- 
lings per week. The condition of the oottager is too frequently 
a ^e index to the character and position of his employer. 

▲grioultond. CSapital.— Let us inquire why capital finds 
its way readily to every fioreign loan or hazardous scheme,* 
that tends to give strength to foreign oountries and to weaken 
our own. Why have we companies, British and Foreign, for 
•very ol^ect, except agricultural improvement ? Is it because 
tibe 3 per cents, -pay only 8 per cent. ? Certainly not ! Is it 
because we do not feel confidence in our landed tenures ? Is it 
that there is no dispoeitum to improve the soil ? I answer — 
decidedly none of these causes. It is because toe have no 
oMorvBcd and eampeUnt channel for the profttahle investment 
efewrpbie capital in agricultural improvement. 

Ignorance and want of combination are at the root of the 
eWl. Everything in this way is left to individual enterprize. 
As well might a single shareholder attempt constructing his 
portion of a railway, with all its complicated accompaniments ! 
Imagine him attempting such an object, himself wiUiout expe* 
rienee, and unaided by all the various aggregation of talent 
necessary for the details of such an operation. The idea is 
absurd; and yet the scarcely less complicated operation of 
landed improvement is, up to this hour, left in the position 
I have described. 

Ask a capitalist why he does not invest his money in land or 
agriculture ? He will look sternly grave, and quote a hundred 
instances where individuals have ruined themselves by such a 
oourse. 80 now he rushes into some foreign loan or project, to 
tbe great ii^ury of his own countrymen, fearful of the ** law's 
delay" in oonveyance, with all its multifarious objections pro 
and con,f most ukely alarmed by the rumoured mte of some 

* October IStb, 1844. The two following paragraphs appear in this day'a 

Speetaior, page 909 :— 

"Araihraj ia proposed from Lisbon to Oporto, tbronsh Santarem and 

, balf tlM neeaataiy ospktal to be udmA in XngUmd, aod balf in 
n 



" One Imiidred Tbames Tnnnel Shares, on which 4^5,000 hare been paid, 
IM ottMT daj for TWrto poands.*' Oi 
tWB oirt WOW tkaa dilsf-1. 9. It. 



wereMldtiM other dajfor aiHrto povmds.*' GanAn^sakoaEiLViiLVcnnvnaHa 
" ' tkaadilsi 



friend who, haviDf- at l&st i^ot hia estate, knows DotHiii^ about 



far returns of rent, ind other Tcxatians. finds his r 
dnoed to 2} per cent., or less, sells at a loss, and retires from 
Uie contest in despair. Hia example is quoted, and his mishap 
magnified to many other cajntalistd, who, ever aft«r, from father 
to son, sIinD the dangers of meddling with so disastrous an affair 
as a landed iaTeatment. 

Now, all this miglit be eaiily obviated and prevenl«d by a 
well-oondnoted oompany, having praotioal direotora, with pro- 
Der engineers and omoers (suoh men aa Hr. Parkea, for instanOB), 
Do away with the law of mortmain as t^ards such oompaniea. 
Let them pnTohaae waste or poor landa — drain, clear, trenob, 
OTop, and let them. Let there be rival oompaniea and thdr 
abuea gnoted at the Stook Exohknge, the same as railway 
oompuues. Their sncoess would depend npon their abilitief 
and results, and a man disposed to inveat hia money in aRTionl- 
toral improTement, oonld, without any personal trouble, buy or 
•ell hi( shares or bequeath them without more anxiety or oaie 
than attends any other investment 

How much more grateful to see Hr. Cobden and Hr. Baker 
on the same oommittee, exercising their great abilities to 
stimulate the produotive powers of our grateful, but neglected 
■oil ; throwing to the winds the question of foreigri importation 
or protection 1 How pleasant to see in onr shipping lists, that 
having abundance of oom, we are exporters of^flai, oils, and 
other matters, which we are now obliged to purchase ! Coold 
we but produce food with aa much hWi')1 as we do mann- 
bctores, we should indeed be a great nation ; we have the 
means to do so had We but the method. Had such oompaniea 
existed years ago, millions of our money, lent or wasted to 
strengthen other nations, would have been employed at homt 
in adding to our happiness and welfare. Hy earnest wish is, 
that I might be smited to see my sug^stions in practical 
operation ; it will oe amongst the happiest moments of my 
life I Out duty to our oouutty and to ourselves claims our 
attention to this matter. — October, 1844. 

P.8. There are already agrioaltural colleges and drainage com* 
panies, and no doubt there wiU be loan oomtMuiee, improve- 
ment companiea, oad eranpanies for the cultivation of flax, 
oils, fto., whioh are now porohaaed of foreigners. 

S. OIT SRUHIna HXITT lASD. 
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will also admit, that the small pipes alone (as mentioned hy 
him, and as described b3r Mr. ParKes in his valuable communi- 
cation to the Boyal Agricultural Society) will after a time (a 
year or two) carry off one day's rain in three days. But this is 
only an imperfect mode of drainage, for several reasons : 1st. 
Because it is two or three years before it will act perfectly, 
instead of at once drjring the soil and rendering it friable. 2nd. 
Because in dense soils — and to those my theories are applied — the 
retention of water forty-eight hours longer tiian is necessary 
must be very injurious, by depriving it for so considerable a 
period of the atmospheric action. It acts like drowning, or 
soaking earth in water for two days, and must unduly expand 
its particles, absorb heat, and retain in degree that sodden 
ohancteristic which drainage is intended to remedy. I con- 
sider it an axiom that the friability of the soil will be in 
I»roportion to the rapidity of percolation. Fltration may be 
too sudden, as is weU enough shown by our hot sands and 
gravels; but I apprehend no one will ever fear rendering 
strong days too porous and manageable. The object of drain- 
mse is to impart to such soils the mellowness and dark colour 
of self-drained rich and friable soil. That perfect drainage and 
cultivation will ultimately do this is a well-known fact. I 
know it in the case of my own garden. How it docs so I am 
not chemist enough to explain in detail; but it is evident tiie 
effect is produced ov Uie fibres of the growing crops intersecting 
every particle of tne soil, which ikej never could do before 
draining; these, with their excretions, decompose on the 
removal of the crop, and are acted on by the alternating air 
and water, which also decompose and chan^^e in decree the 
inorganic substances of the soil. Thereby drained lana, which 
was oefore impervious to air and water, and consequcntlv un- 
available to roots, to worms, or to vegetable or animal life, 
becomes, by drainage, populated by both, and is as great a 
chemical laboratory as our own atmosphere, subiect to all the 
ehangea produced by animated nature. I apprehend that two 
days stagnation of water would endanger either worms or roots. 
Mr. Parkes justly observed to me, that worms act as assistant 
drainers, occupying the soil which before never contained any 
living thing ; and it is through the innumerable conduits they 
make, that water finds its way so readily to a small pipe at a 
considerable depth; but, I consider, and must maintain my 
theory*, that he who carries the falling water through heavy 
land in the shortest period is the best drainer, and will the 
soonest render such land equal to the best. To do this, there 
must be in the drain a large area of porosity. The means of 
effecting it may vary as opinion varies ; but the drain, to be 
ceonomio, most have the largest porous area in the smallest 
poaiible space that will convey the water. 

I consider that the faUuiff water, descending uniformlv 
■through the whole satitLOtf and ndxixi^ SsiXiaBaXf^'^ "^io^ ^^h^ 
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grain or partiole of earth, is far preferable, ohemicallv and 
me^anioally, to its forcing its way in strMuns towaras the 
jo'nts of the pipes, whilst the remainder is delayed, waiting a 
daj or two to take its turn in the same worn ohannel. For 
this reason I object to waiting for gaping oraoks to make drains 
act ; because it is quite possible the water may rush down suoh 
oraoks from the surfaoe, and IcaTe considerable masses of inter- 
mediate earth unmoistened. The principal utility in drains, 
is, in my opinion, to enable the earth to derive the full benefit 
of the various and all-important manures with which the 
fidling water and renewed air are so amply oharged. Another 
very considerable objection to the " wait a day or two " plan is, 
that the greater quantity of rain falls in the autumnal or 
winter months, when every day's plooffhing lost is of oonse- 
quenoe, economically, axid as regaras the welfare of tiie 
ensuing crops. This alone should stimulate us to get rid of 
the omrtructive water in a trice ; for our autumns are never 
deficient in moisture, but the reverie. A small pipe wUl 
readily carry water when it gets in, but the question as to 
how and when it enters are subjects worthy the attention and 
experiment of the numerous and valuable agricultural oorre* 
spondents of the AgricuUwral GUizette, 

Snrfooe Drainage. — After all that has been said and 
written on this subject, I have arrived at the following conolu- 
nons: — 

Ist. That Mr. Parkes's statement is a convincing proof that 
one-inch pipes {without stones, straw, or bushes) placed four 
feet deep, at intervals of thirty feet, will efiectually and per- 
manently drain the heaviest soils of the utmost quantity of 
surface water that can possibly^ fall, at a cost of from £2 to £8 
per acre. That in mixed soils, the one-inoh pipes, four feet 
aeep and fifty feet apart, will perfectly drain such soils at a 
cost of about 468, per acre. 

2nd. That although those drains do not, the first year afber 
being made, act so efiectually as stones witii pipes on my plan, 
which carry off the water at once ; still the immense differ- 
ence in cost, and greater depth, render Mr. Parkes's plan l^ 
far most desirable. 

8rd. That Mr. Hammond's experiment, as detailed by Mr. 
Parkes, proves that my theory of " the area of porosity in the 
drains," as explained m my fifth letter, is an incorrect theory. 
I therefore withdraw it as such, and at once admit I was so 
fiar in error— although it appears I am correct as to depth 
influencing the distaince of the drains and quantity of their 
discharge. The "area of porosity," however, evidently expe- 
dites the time of action in the drams the first year. 

There can be no doubt that it is the depth of the drain which 

regulates the escape of the surface-water in a given time ; 

Tf^ard being had, as respects extreme distances, to the nature 

of the mnl and a due capMitj of the pipe. The dUper the dram^ 
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m the sir<mge9t toiU, the quicker the tDoter escapes. This 
ii an astonndiiigr but oertain fact. 

4th. That deep and distant drains, where a soffioient fall can 
be obtained, are by far the most profitable, by ajffbrding to the 
roots of plants a neater rang:e for food. 

A:h. That had I to redrain my heavy land, I should do so at 
leait four feet deep, with inoh-pipes at intervals of thirty feet, 
mnjiDf eaeh pipe with the fall of the land direct to an open 
ditcm of ample capacity. I should thus economize several open 
ditches on my farm, which are at present a waste of ground. 
Eadi drain would thus be its own leader. 

I should plaoe the pipes in the drains without stones, or 
other matter, merely oovering them with the clay itself, leaving 
the drains open as long as possible, as practised by Mr. Ham- 
nond. I should thus save £7 per acre on the cost of my draining, 
end have a greater depth of soil. The loss womd be the 
difference between a perfect and imperfect drainage the first 
two years. 

In conclusion, I consider the balance of evidence, where stones 
and pipes are used, is in favour of the pipe being placed at tiie 
bottom. — December 21, 1844. 



9. OK SUBSOIXIKG AFTSK DBAIKAGI. 

How frequently we hear of farmers who, having subsoOed 
poor thin-skinned land, find that their Jirti crop is diminished 
thereby, particular! v if a com crop ; and therefore snbsoilingis 
at once condemned.. Now this result might naturally have 
been expected. It is ouito clear, if you disturb deeply a ver^ 
shallow soil on a stiff oilay subsoil, you ought to increase oonn- 
derably your supply of manure the first two or three years, till 
the hungry suostratum becomes full of roots and organic 
matter. lou must bear in mind, this undrained subsoil has 
been like stiff Boffolk cheese, a dense mass of poverty, unoc- 
cupied by roots or worms, and unaeted upon by the gases of the 
aluiosphere. 

Of course b}r disturbing and intermixing it with the euHi- 
vated surface, it naturally robs it of part of its goodness, and 
imparts to it a portion of its poverty. It often happens, on 
bringing up the subsoil, a crop of weeds grow up mm long- 
buried seeds. I therefiire strongly advise a Root Crop after 
Bubeoiling, because then the land is well manured, often hoed, 
and when the crop is removed, a vast quantity of strong roots 
remain in the subsoil, and afford fooi for the ensuing crop. (I 
have seen a calculation, that each acre of wheat plants leaves 
two tons of roots and fibres in the soil.) What must a crop of 
Swedes leave? All deep tap-rooted crops do well on newlr- 
snbsoiled land, such as beans, roots, and rape \ but I \(t^te ^^ 
land ba swui ay more solidified for iddto fRVf^ -^ar^anc^ncs 

s 2 
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wheat. I consider it profitable to subsoil or trench-plonffh for 
every Root Crop, even if you grow them alternately with wheat ; 
it only adds (done with my Trench-plough and drags) about 
10s. per acre to the expense ; and I am sure it makes much 
more than double that difference in the quantity of roots. 

Having subBoiled, we use the drag or crab harrows, with 
fifteen-inch tines ; these, well loaded and worked by six horses 
across the land, intermix the upper and lower furrow slice, and 
brinff up and break the clods : we can do six or eight acres 
per aay. 

I once asked a farmer what effect subsoilinghad on a portion 
of his farm — " I saw no difference at all," was his reply. 

A few^ weeks after, we were discussing the necessity of deep 
eultivatian to eradicate weeds, and he said, " By the bye, our 
land is overrun with rattle- weed; the more you cut it off the 
more it shoots ; but it is a singular circumstance, the piece I 
subsoiled has no rattle-weed now, althou{[h theitwo unsuBsoiled 
pieces each side of it are smothered with it." 

Now here we have at once a proof, that the only way to get 
rid of root weeds is to disturb them at such a depth from the 
surface that they cannot again vegetate. 



10. THIK SOWING BXFEirDEHT OKDESPAIH} CLEJLS HOEIKO. 

I would ask the advocates for thick sowing, why not as well 
put five or six beans in a hole as five or six wheat or barley 
Kernels. There is just as much sense in doing one as the other ; 
or you might put five or six cabbaffe-plants or apple-trees in 
one hole. But, as I remarked elsewhere, thin-sown com 
must have all the p^round its own ; entirely free of weeds or 
grass-^no competition for support with hungry and intrusive 
neiffhbours. 

Ine importance of frequent hoeing and weeding (let it cost 
what it may) was powerfully illustrated this very dry spring. 
The late-sown corns had not moisture enoiu^h to vegetate at 
their usual period ; the dormant seeds of weeds having had the 
benefit of the winter's moisture, and no powerful opponents in 
the unveg;etated com, grew up and luxuriated. In many in- 
stances within my knowledge, they completely defied the ordi- 
narv hoeing, and monopolized the soil, naving to be carted off" 
or burnt in wageon-loads after harvest. The seeds of these 
weeds should no< nave been in the soil—they were ihe legacy of 
previous neglect ; but, as they were there, and vegetated, surely 
the hoe should have waged a war of extermination against 
them, three, four, or five times, if needfrd, even if it cost 208. 
or more per acre. It is penny wise and pound fooHsh to spare 
the hoe and grow weeds; but we shall continue to have a 
splendid a n nual crop, so long as we have-thick sown crops and 
our stubbles zemain nnhoed and implougVied. from harvest time 
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till March. The stock will not eat them, and the hoe is not 
allowed to remove them ; so they flower, and ripen seed enough 
to stock fifty times the ground on which they stand. 

No douht there are many operations pressmg on our hands in 
the spring (sometimes because we have spared hiring ploughs, 
or forwaraing the work during autumn and winter), so that the 
necessary hands for hoeing cannot be spared. In such a case, 
Ghurett and Sons' horse-hoe is a most valuable and desirable 
implement, hoeing ten acres per day, at the critical moment of 
a <&y time in early spring, when cutting up the weeds prevents 
their re-rooting, as some of them would do if hoed in moist 
weather. The use of this implement would not preclude hand- 
hoeing, when opportunity oflered with a deep bean-hoe between 
the plants and rows, which I consider most oeneficial, aoting[ as 
a summer fallow amongst the growing crops, pruning or cutting 
off their surface fibres, and therebjr obliguur their roots to 
descend and obtain their food (in drained land) from below the 
plough-sole. 

The roots are thus placed below the scorching heat of the 
surfieioe. As the crop thickens and shades the ground by its 
height and leaves, the top stratum will soon become a network 
of root fibres, luxuriating in the moist warmth of midnight 
dews. Had the earth been but scantily hoed, the plant would 
naturally, in the first instance, throw out its fiores in and 
exhaust the surface soil, where, in a noonday sun, its very 
existence would have been at sts^e, and its growth checked or 
prematurely ended. It appears to be a clear general rule, that 
thin sowing or planting must have early, frequent, and deep 
hoeings. No doubt these delay the maturity of the plant, or 
rather prevent its prematurity, and promote, very considerably, 
its more perfect and vigorous development. 



11. ON FATTENHre CATTLE. 

One part of the question is the comparative worth of manure 
from the various modes of feeding. There seems a generaL 
and I imagine a reasonable preference for that from richly-fed 
animals : out we have no mduated scale of value in this 
respect that I am aware of. No doubt it is the value and effect 
of the manure from linseed or oilcake-fed beasts and sheep 
that compensates for the loss on that mode of feeding. 

A fSairmer tells me of a case where a field of roots was equally 
divided — on one side the sheep were oil-c^ed, on the other 
com was ^ven — and the latter was also manured. Still the 
oil-cake side produced the best com. This seems conclusive 
evidence. 

Butchers, and their customers, certainly prefer the meat from 
stock fed on rich and varied food. I hav« heu^ VraSu^^esn^ %«:i 
thcry eotUd distagaiA a oake-axid-me«i«ie&.\KM^\si \kA\«s^>^» 
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lonoed that it is more profitable to buy a half-fat or thiiTinflf 
animal than a very lean or half-starved one. The latter eats 
more, is longer getting ripe, and you have less weight to sell wiUi 
a profit ; but ifyou purchase a half-fat beast at 6d, per lb., and 
get him out of hand quickly at ^. per lb., you fi[et 20 per oent. 
toithout cost on what you bought, and in addition are |>aid at 
tiie rate of 6^. per lb. for all the fat you put on. It requires no 
conjurer to prove that this is the most advantageous mode of 
prooeeding, presuming you buy your half-fat beast at the same 
rate per lb. as a very poor one, which you will most likely do» 
for butchers do not like half-fat stock ; which should warn us 
not to over-stock, but always get our animals well up to the 
mark. 

I feel assured that the best-bred animals, although at a 
greater cost, pav better than those which are coarse, cross- 
bred, ill-shaped, large-headed, and big-boned ; for make these as 
fat asyou will, they onl^ command a second-rate nrioe. One rea- 
son why inferior stock is so frequently preferred, is this : — ^An 
animal that has bv good luck survived starvation and exposure 
on a common or bleak mountain, is less likelv to be destroyed 
by the ordinary undrained land and miserable homesteads of 
many of our farmers. To bring a handsome, well-bred crea- 
ture, whether bullock or sheep, from rich, dry ground and 
judicious treatment, to take the chance of much worse fare» 
has not b€«n found to answer. Although no judge of stock 
myself, I know what pleases my eye. Plenty of leng1h» 
breadth, and depth in fore and hind quarters, larre above the 
knee and hock, and small below ; a little heaof, with full, 
intelligent, and contented eye; a neat horn, a firm but 3rielding 
ooat thiEit fills the palm, and an outline level and pleasant to 
the eye, — in fact, a sort of rotund squareness. 

Biulookfl and Sheep.— I have been at some trouble to 
inquire and practically compare which are more profitable to 
keep, and I am quite convinced that beef should sell at least 
20 per cent, higher than mutton to make them pay alike. I 
know several very respectable graziers who have not for yeara 
had a bullock on their premises, being practically convinced 
of their unprofitableness. 

I have at this moment 100 lambs thriving well, at a cost of 
1^. to ifJ. per day, valuing Swedes at 6a. per bushel (the 
price I could sell them for), whilst my bullocks are consuming 
to the value of Z$, per day each. Unfortunately I have not a 
weighing-machine to compare the relative proportion of fat laid 
on in proportion to their relative weight, but 1 am quite satis- 
fied the sheep pay best in proportion. 

To what are we to attnbute this difierenoe in fattening I — 

Why, in my opinion, it is clearly owing to the difference in 

their coats. The wool of the sheep imfords them a greater 

jE>roteotion against cold. There is less caloric given off, 

oaneegaentljr a smaller supply of carbon or food is required. 
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The boUoolu, having a thinner ooyering, lose more heat, and 
require more carbon or food, and conaequently are less pro- 
fitable. This is another proof how important it is to keep 
aai cattle warm, and to calcolate the cost in each department 
aoenrately.-— Jontiary 8, 1845. 



12. OK AGBICXTLTXrBJLL LEASES. 

The only way to treat the matter is, as we would any other 
transaction — each party looking to his own interest, so con- 
tncting that both snail nave a coincident advantage in the pro- 
gressive improvement of the soil. After all, a lease is a mere 
Business transaction, a contract or bargain for a pecuniary 
resnlt. If we let our fieurms at an exorbitant rent, we must 
expect a similar result to selling goods above their value to a 
need^ or foolish person. In one case our land is ruined or 
deteriorated, in tne other we get five or ten shillings in the 
IKMind in lieu of twenty. 

Com Bents. — I am decidedlv of opinion a long lease and a 
oom rent (re^ndated by the rent-charge for tithe) and a valuation 
of tenants' improvements to the incoming tenant, are indis- 
pensable as a basis for leases. — Some say, '*0h, a landlord 
does not like a variable rent." Well, but are not idl classes of 
inoome variable with circumstances ? Where is your five per 
oent. government fund annuitant? Why, nowhere in that cha- 
raeter ; but we find him grumbling or contented with three 
and a quarter. Your shareholder in canals, with ten per cent, 
to-day, finds to-morrow the railways have reduced him to five. 
Where are your holders of road-trust bonds } Their capital 
annihilated and the traffic transferred to railways. It is the 
same in trade, commerce, and manufactures, one year thriving, 
another losing : and so with the farmer himself, his wheat £20 
this season, and £10 the next. Then, pray, why is the land- 
lord to be placed in a difierent |)osition from all the world 
beside ? Your landlords of houses find their pro|)erty improved 
bv a chnrch or swept away by a railway, or their dearly-built 
old houses rendered tenantless by new ones, more fashionable, 
more commodious, and cheaper, being built when timber, iron, 
and labour happen to have fallen forty per cent., the manufac- 
turers being depressed. There is nothing certain in this world 
— all is movement and change. Neither landlords nor tenants 
can escape the vicissitudes of circumstances any more than 
other classes of her Majesty's subjects. 

With resard to thie Tenants' Capital, the late Earl of 
Leicester (Mr. Coke), who was himself a great agriculturist, 
used to say, when applied to for a farm, "How much money 
have yon ^---and I wm suit the acres to the money." Now, a 
landlm who desires his land to be well farmed must have 
a tenant who oan command £10 per acre at \ea»Xr-&\^ ^^t f\^ 
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would be nraeh better^ but still £10 per acre mif^fat do; but then 
he must not tie down suoh a man to any particalar syatein of 
furmingr ; the most he should require would be that the whole of 
the land should be lonff fallowed within the last four years 
of the lease, if required, or considered necessary by the land- 
lord : or the orox>8 altemated, com and root, during the last four 
years, the roots and straw consumed on the farm. This would 
prevent the land being distressed. 

Terms of Lease. — Let us assume that the preliminaries of 
a lease are arranged (for I presume no man in his right senses 
would ever taJce a farm without a lease, if he could find one 
within a hundred miles with a lease) ; then come the terms 
or details: — 

ist. Am t9 ThMt^TwrmAjume ytan ■Iwakl b« tbm' maaimutm, mnm ttm 
minimmmt with a power on the part of the tenant to dtten&ine the 1mm 
at seren or foorteeen years, giTing anple notioe (saj fbor years). 

Snd. Am to Jim/.— Whaterer rent is agreed upon in time of peace, it shoold 
be based upon tiie average price for tba last seven years per quarter for 
wliest, risbg or IklUng aaaoaUy with the tltha-rcnt dwrge^ in eauf 
gradations. 

Srd. Drttimng.— 'The landlord, if rich, should drala the land permanency 
with pipes or tOes, cbari^ng the tenant five or sercn per cent, interest on 
the inTestmeot. If there be a needy landlord and a wealthy tenant, tiie 
latter should be boond to drain the land eOdently, and be sllnwer! a 
reduction of rent equal to ten per cent, on the cost of drainage ; say fire 
per cent, interest of capltsl, and lire per cent, for the capital sunk and 
lost to him in twenty veers. If both are in good drcumstanees, tbm ck- 
idEed equi ' 



pense vomj be divided equally, or done by either, subject to ttie 
conditions. It is a foUy and a loss to attempt pro&table cultivatloa on 
undrained shallow.ploughed land ; progressive prallt to both landUsd and 
tenant attend thorough drsintng and deep cultivation. 

4<h. Timber, Feneet, amd Sqmarine .FleMt.— Above all things a tmwnt nmst 
bargain for the removal of all tnnber trees, pollards, and oseless fencse, 
with full permission (under a plan approved by tlie landlord) to remove 
useless benks, flU up ditches, open new ones, and lay the fields tai straight 
or parallel lines, to avoid short lands. As this is an expensive oponAion, 
he should be allowed the cost out of the sale of the timber ; and In aM 
cases the tenant should be permitted to bom all old poUards into dbue^ 
coal, to be iq^ili^ to the soil, or used in burning the earth. Whenever 
the growing timber is a consideration (which it very seldom is, nowforelpi 
timber is so ^eap), the tenant should covenant to give u. or Ss. per acre 
increaM in rent ftnr its removaL 

Sth. BuUdingt.-'l »pmk guardedly, whoi I say the diHsrence to the tenanfc 
between well-placed and ill-arranged buildings is in stock alone a profit cr 
a loss of 10«. per acre. In every case the landlord should provide an 
oAcient, capacious, roofed manure-tank ; gutters to the eavee of baild> 
Ings, to carry away the water without toudiing tlie manure, and tfe» 
farmjrard itself shcKild always be under-drained into the mannre-tanlL. 
The best way is to do with this as with the drainage. If the landlord has 
capital, pull down and rebuild the homestead, or idlow the tenant to do 
so, wh^ the latter is a wealthy man, dimini«hing the rent in an amoamS 
equivalent to ten per cent, on the cost of building { say, Ave per oeaL 
annual interest, and five per cent, annual portion of the capital aonk on 
a twenty-one years' lease. Where neither feel inclined to do the thing 
M it ought to be done, patdiing and repairing most be considmd. To 
secure tUs bdng properly attended to, a clause might be inssrted in tiM 
lease allowing the tenant to expend out of his rent a certain sum — »*i^t^|y 
(according to their extent) in imi^oving the buildings. If a landlord has 
gvod and permaneat boildings, let him strictly covenant ftnr substantial^ 

^€f/ teasuthMe repair, which latter means merely wVQdL'an^'ii%tac4ll|CM. 
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CSoaifle of Gropping.— It appears to me, that the dietatioii 
by a landlord to a tenant of a nartioolar coarse of oropping is a 
moDstrons absurdity, intolerable in this ajEj^e of civilization, and 
not answering its intended purpose ; for, m the first place, the 
landlord may know nothing about farming ; and, in the seoond, 
local custom may sanction a srstem so inferior, that a superiw 
farmer from the jLothians, or tne Lincolnshire Wolds, dare never 
compete for an ocoupancv under such restrictions. 

What would be said of the owner of a mill, either cotton or 
com, binding the occupier to make his flour one way, or his 
cotton-manufacture another. Or when you let a shop, or house, 
you may as well conteol the description of goods to be sold, the 
profit to be charged, or the style of furniture. The object 
of such restriction is, on the face of it. fair enough, but does it 
answer the desired purpose ? Certainly not ; for the continuous 
starvation of the soil by a bad farmer, or x)oor tenant, is far 
worse than an evasion of the terms by a good one. I know I 
would rather hire after two white crops on land previously 
toeU farmed than after fallowed land (full of weeds generally) 
on a naif-starved farm. A good farmer knows that to injure 
the land is to punidi hknself. 

A fiiir valuation of useful and necessary improvements to the 
incoming tenant would do away with these absurd anomalies, 
and allow the land to go into the possession of the succeeding 
tenant daanly and highly cultivated. 



13. BUT WHEBS 18 THE MOKET TO COXS FBOK? 

"Landlords have it not,, and tenants cannot a£fbrd it." 
This reply accompanies a tardy admission that agricultural 
perfection is desintble. As theory and practice are tuways best 
in combination, I will state how the means are to be found, and 
illustrate it by my own case, leaving it to the option of others 
to follow my example or not. 

Having some spare capital I invested it in land, purchasing 
200 acres. Subsequently I reflected on the imperfect condition 
of one of the farms, and considered I should be doing no more 
than a public and private duty by improving it. Well, having 
already invested, where was the cash to come from } Why, I 
resolved on selling the other farms, and invested the proceeds 
in improving the remaining one. This is a reader way of con- 
ferring a great national benefit, without injuring ourselves. 
It takes away the excuse (the last prop) of the non-improvers, 
and proves it is a true saying, that "where there is a will 
there is a way ;*' and where there is not a will, there is an 
excuse, good, bad, or indifferent. The struggles for tenures 
are surprising. A tenant will freauently purchase a farm at a 
high rate, and mortgage it forthwitn for less thaxi thA'v^QCc^VAai^ 
money, in ardor to eeeuie a holding« aVto«^ui^ ^«c^ i 
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portion of his maoH-required means, and sometimes do so wlien 
nis capital is barely adeq^oate to his present tenure. If farmers, 
who plead as an excuse tor not farming: luffh, that thetr means 
are inadequate, would diminish their holdings one-half ^ they 
would lessen the competition for farms, and benefit themselves 
and the community. Their capital would thus be doubled in 
its relative proportion to their acres ; and they would be at 
liberty to bestow deep and frequent tillage, with abundant 
stock and manure, where now the land, the landlord, the 
labourer, and themselves, are in an unsatisfactorv and un- 
profitable condition. I maintain, and am prepared to prove, 
that there is no difficulty whatever in raising profitably ana 
forthwith more food than we can require for our own consump- 
tion ; but then we must try and grow beans seven feet hign, 
instead of fences seven feet high : the one exhausts the soil 

Suite as much as the other. Com and cabbages must displace 
iiose ugly old pollards that mar the landscape, and are worth 
on an average 2$. each, to pay for a century's growth and 
cultivation (for their roots are regularly ploughed, harrowed, 
manu]^, and sown over). I will venture to assert as truth, 
that every villainous stump of this description has been a loss 
to the nation of 6<2. annually ; or, in the whole period of its 
growth, from 20s. to 60s. Multiply this bv 40,000,000 and 
calculate the loss. As to hedge-row trees, the loss they occasion 
to the nation is certainlv equivalent to £5,000,000 annuallv — 
assuming that there are but two on every acre, and that tney 
cause an annual loss of It. each. 

FoBsible Produoe. — The question of what may he profit- 
ably produced from an acre of land, is a very important one. 
Professor Playfair (a first-rate authority) has, I brieve, stated 
that £250 can be and has been produced m>m one acre of 
market-garden in one year ; and we all know fall well that 
in all gardens the produce is abundant compared with field 
culture. Why it is so needs no reply. " At blithesome mom 
and dewy eve," the crowds of men, women, and children issuinr 
from market-gardens are living solutions of the problem, and 
stand in charming relief to the solitary farm-labourer, alone in 
a twenty-acre field, or scattered here and there over an exten- 
sive district, like plums in a school pudding. 

The average annual return of the arable land of this country 
being about five pounds teti shUUngs per acre, stands in mise- 
rable comparison with Dr. Playfair s £250. 

Valuanon. — We all know that Lincolnshire is the best* 
cultivated county in the United Kingdom. The secret of this 
may be found in the fact that even leases are secondary to ** a 
valuation of tenants' improvements," which tn'// attract capital 
and intelligence, 

I am perfectly convinced, from facts every day brought to my 

notice, that unless this system of valuation is made thb 

viriFOMu Law of thjs Uititb]) Sjsqi>ou« theie is but little 
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hope of improYements progressing as they should do. Improye- 
ments should be encouraged, but they are now discouraged; for 
I constantly meet with zealous ana praiseworthy improvers, 
whose feelings are embittered, and operations cramped by the 
uncertainty of tenure occasioned by thsib own impboys- 
3ISNT8. A non-improver, or bad farmer, has no such fears ; he 
i» guiU safe in jxwsession, for who is anxious to dispossess him ? 
Let us hope our legislators will see to this, for there is already 
too much indisposition to improve. In a recent insttmce, in 
Essex, a noble lord has abolisned his tilery and sheds, estab- 
lished three years since, because his tenants would not accept 
of the tilee " ffraite" they linding the labour ; and another 
landed proprietor in the same county is precisely in the same 
position. This is not creditable ; but it is common in this andot^er 
counties, and shows the objection to amendment. — June, 1845. 
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Prejudice and error generally go hand in hand : a man may 
be allowed to indulia^ in obstinacy for his own gratification, but 
when society is afiected by it, tne sooner a new light breaks 
in upon him the better. 

Deep Draiii8.~A8k nineteen farmers out of twenty, who 
hold^ strong clay land, and they will tell you it is of no use 
placing deep four-foot drains in such soils, the water cannot get 
in ; a horse s foot-hole (without an opening under it) will hold 
water like a basin ; and so on. Well, five minutes after, you 




keef the water OXJT ! " Was there ever such an illustration of 
prejudice as this i What is a drain-pipe but a small cellar full 
of air } Then, again, common sense tells us, you can't keep 
a light fluid under a heavy one. You might as well try to keep 
a cork under water as to keep air under water. ** Oh ! but 
then our soil isn't porous." If not, how can it hold water so 
readily ? I am led to these observations by a strong controversy 
I am having with some Essex folks, who protest that I am mad 
or foolish for placing 1-inch pipes, at four feet depth, in strong 
days. It is in vain I refer to the numerous proofs of my 
soimdness brought forward by Mr. Parkes, engineer to the Royu 
Agricultural Society, and confirmed by Mr. Pusev, They still 
dispute it. It is in vain I tell them I cannot keep the rain' 
weier out of socketed pipes, twelve feet deep, that convey a 
apring to my farm-yard. Let us try and convince this large 
class of doubters ; for it is of national importance. Four feet 
of good porous clay would afibrd a far better meal to some 
strong bc^ or other tap-roots than the usual six inches ; and 
a saving of £4 to £5 per aoie in dnaxkAg^iBUoXniiid^. 
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Tillage. — Another fflaring inoonsistenoy is the subjeet of 
tillaffe. I propoeed fUDsoilingr my heavy laiid for beans, eo as 
to aamit the action of frost and air abundantly. A dem^irrer 
was instantly raised by a farmer present, **0h, we always 
jiloogh shallow for beans." ** Well, I know yon do. Bo von 
ever double-spit your gardens?" "Oh! certainly we do." 
" Bo you eyer grow beans in your garden ? " ** lo be sure ; 
oapital ones." *' What ! and that on double-dug ground ! 
impossible, surely." It would puzzle a conjurer to tell why 
a larmer always di^ifs his garden twenty inches, and plouffhs 
his land only five inches. Bocks, thistles, couch, and other 
strong deep-rooted weeds are not to be found in hie garden. 
What reason can a farmer give for drilling his beans at seven 
inc^ies in his field and ^t^^nty-seven in his garden } Boes the 
former mode give him a larger or earlier produce ? Again, 
a farmer will caution you against sitting in a draught, or 
Ijring on a damp bed; of course he takes care not to do so 
himself : but while he practises this for himself, and recom- 
mends it to his Mends, he pursues an entirely different plan 
-mith hk cattle. They must be exposed to both ; as if tkeir 
wnsations and physidogy differed in that respect from our 
own \ Let us keep our cattle warm, dry, and well-fed, and we 
shall seldom feel tne cramp in our pockets. — May 1846. 
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The question of thin sowing is a most important one, 
involving the consideration whether we do not bury in the soil 
every year wastefullv and prejudicially three million quarters 
of com. I have endeavouriod to bring my mind quite unpre- 
judiced to the examination of this question, and xnreeent for 
the consideration of my brother agriculturists some facts and 
Tcasonings, with a view to stimulate tmprejudiced experiments, 
which, I hope, will be fiairly tried on a moderate scale, for an 
average of seasons, in every district. 

Before proceeding to the general question, I would propound 
as theories, supported by foots on my own farm : — 

1. Iliat the tendency of ikin aowinf is to InareMe the sice, Tlcoar, ftnd per- 
fect deTelopment of the stem, ear, and kernel, prolonging its growth, and 
oonseqnendy delaying its maturity. 

S. That, on the ooirtnuy, IkMt sowing hastens ripening, but renders the 
ptaust in ev er J r esp ect more dimimxtive and less produettve. 

S» That a laqpe quantity of seed will not produce so large a crop in a short 
time as a raoaU quantity ot seed in a longer time, the supply of mannre, 
■oH, and dtmate being alike to bo^. 

4. That dibbling delays the maturity of a oom crop, but promotes its 
ttilerhig. 

5. That dzUling and broadcasting hastoi its maturity, but «itt«i»t«>i its 
tillering. 

6. Tliat oie p ro pi ie ty of thicAc, moderate, or tliln towing must depend on 
tbenstan^ qeeUty, and conrtittna ot the aoUi tlie aemparative 
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tanand Botatoie of tlie dimate, and the period at whidi it Buqr be ouMt 

oonvanimt to the Unaec to pat in his seed. 
7. Hat neither a large nor a small qaaiititv' of seed will produce a full crop 

If the toll contains onip/ood enough for Haifa crop. 
t. Ikat a small quantity of seed so«m at a proper early period, wiUi deep 

iMd frequent eoltivation between the widely-placed rows, will prodooe 

a mach laxger rctom than an abondantly-seeded dose-sown crop in which 

the horse-hoe conld not be worked, 
f . That by Tarying the quantity of seed we sow in onr difftrent Adds, we 

ean caoae an intanral of sacoesaion In their ripening, and so prevent their 

all coming ready for the sickle at the same time. 
10. That on land whidi has been subsoUed or trenched for the previous root 

eropv the wheat crop is delayed in its maturity at least one week. 

Aidverae SxperieiLce. — I have taken some pains to as- 
eertain how results, adverse to the prinoiole of thin sowing, 
haye been obtained. The following are iHustrations amongst 
others:— 

W^ yon sowed three peeks per acre : how did it answer ? — 
We did not ^t ^uite so mneh as with eight pecks. 

Bid Ton giTe it more than the nsual noeings ? — ^No, we gave 
it two hand-hoeings. 

Were there not many weeds ? — Oh yes, a great many more 
than usual. 

It did not oocnr to you that the ground being so muoh less 
aorered in the plant's early growth, that it was necessary to 
nrerent entirely the growth of weeds by additional hoeing ? — 
No, it did not. 

And do yon consider this a fair trial \ — ^We do. 

Srequent Tillage and comminution is our best and cheapest 
nanure ; and jet we obstinately decline following Jethro Tull's 
and Mr. Hewitt Davis's plan of a faliow amongst the arowing 
com erap$. This is the great secret of Mr. Davis's Muosequent 
good crops. The soil is ready to receive them. Were we to 
treat our turnip crop as we do our wheat crop, where would be 
the following orop ? Imagine a crop of turnips on the ground 
ten months out of twelve, 110^ thinned, and only a couple of 
■eratehings, called hand-hoeings, bestowed on it. Oh ! but a 
turnip swells so. Well, does not a wheat x»lant swell into a 
giant if you will but give it space and time, with deep and 
frequent cultivation and am^e food ? 

I do not consider the system of thin sowing can be profitably 
oarried out with the ordinary hand-hoe. My plan is to use 
Garrett's horse-hoe, which covers a whole stetch, 7 feet 2 inches 
wide, and will, with two horses, disturb deeply six acres per 
day, and remove all weeds from between the rows. I shall use 
it, weeds or no weeds, whenever the ground is dry, for the 
purpoee of fallowing the land, and facilitating the escape of 
BHnsture and change of air by percolation and evaporation^ 
Unless this is done, thin sowing must prove a fiailure. The 
hone-hoe should precede and succeed such littie hand-hoeing 
as may beneoessary between the plants. It is a singular oor- 
roborative fact, that onr dibbled wheat ^oa ^« \k«i!<n%'Bi^^^^ 
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li^ht land), wbicb looked best all the winter, during the spring 
rains turned yellow, which I attribute entirely to our being 
unable to horse-hoe between the rows. The thin-sowed drilled 
wheat, which had been horse-hoed, looked beautifully green on 
the same description of soil. I am having Newberrv s dibbUng 
machine altered to cover the whole stetch, 7 feet 2, with 
a foot distance between the rows, so as to enable me to use 
Garrett's horse-hoe. I am not aware there was any other cause 
for the yellow appearance of the dibbled portion. 

Iiiduration of the SoiL— It is wdl known that on poor 
light lands wheats never tiller or branch so well as in heavier 
soils ; there is a tendency to a more rapid or surface growth. 
In order to prevent this, they should, in such soils, be well 
rolled when sown, and as soon as they are above ground ; and 
again shortly after, as well as in the spring. This checks their 
upward growth, and obliges the tap-root to descend into the 
subsoil, out of the way of frost and excessive drought; for 
there are two roots to wheat, a fibrous surface-root and a 
downward tap-root, which are connected by a neck between 
them (varying from one to six inches, according to the depth 
at which the seed is placed). 

For want of this i^utumnal rolling, many thousand acres of 
light-land wheats have this severe winter been killed by the 
frost which destroyed the roots ; especially on the north side of 
the stetches. A rarmer, who lost fifty acresj told me to-day 
that where he rolled in autumn he saved his wheat, having 
previously observed that where cart-wheels had passed over 
the land, the plant was vigorous. No implement answers so 
well for this purpose as Crosskill's clod-roller. Of course in 
heavy land such rolling cannot be required in a wet autumn : 
in a very dr^ one it mignt be useful, although such land would 
aeldom rejquire pressure. 

Supposing we are satisfied to receive as a crop five quarters^ 
or 160 pecks of wheat per acre ; what ratio of increase do we 
require from each kernel, assuming that we sow two pecks per 
acre ? Why, eighty kernels or one full-sized ear, (I saw some 
ears last season containing 110 kernels.) 

Now where is the man to deny that the average produce from 
each kernel may be, instead of eighty kernels, from 500 to 
2000 or more, with ample apace, absence of weeds, icire-worm^ 
and game f 

It is quite clear, that on the tiUering or branching of wheat 
depends the whole question ; that branching or tillering is in- 
dicative of vigour in the roots, both tap and fibrous. That 
vigour can alone be produced by deep drainage, early sowing, 
frequent, deep, and clean cultivation, a total absence of weeds, 
occasional top-dressings of manure, if the land is not of rich 
quality, or the plant be weak ; ana on light land, ample roll- 
ings. With the present defective system of farming, thia 
mowing' must he a failure. 



ADYANTAGtt OF SABLT SOWIHtt. 65 

Early Sowing.— It has been stated, and oorrectlT too, 
that thin-sown crops are later than thick-sown. This is 
correct, and consistent with the principle that the more 
yigorous and perfect the develo|>ment of a plant, the longer 
must be its growth ; although this may be remedied by early 
sowing, an improTcd condition of the soil by drainage, superior 
cultiyation, and abundance of manure. 

In a thick-sown crop, the growth of the plant is premature, 
as shown by the smallness of the ear and kernel, and the 
deficiency in the number and quality of grains. Time is thus 
economized at the cost of perfection. 

I have proTcd practically on my farm this season that thin 
sowing in December and January makes the harvest a fortnight 
to thr^ weeks later in the same field with thicker-sown, although 
both were put in on one day. The produce of the thin-sown is 
estimated to be smaller, but I am not prepared to admit this 
till the thin-sown has reached maturity, when it may, and 
very likely irt//, excel the thick-sown ; but the bushel will 
settle that question. My October thin-sown and dibbled com 
is admitted to be excellent. 

The following will be about the quantities of wheat I shall 
■ow, having regard to circumstances : — 

InAoftut Specks Abbled. 

In September S pecks dibbled. 

In October 4 pecks dibbled or drQled. 

In NoTember 6 pecks dibbled or drilled. 

In December 6 pecks. drilled. 

In Janoaiy 7 pecks. drilled. 

In February 8 pecks drilled. 

In March 13 pecks drilled or broadcast. 

In northern and late districts, thick sowing presents the very 
great advantage of forwarding the harvest considerably. I 
would therefore always regulate the quantity of my seed by 
the period of its deposit, and the nature and condition of the 
soil and climate. 

The Disadvantage of Thick Sowing in poor or moderate 
land is the want of sufficient support to mature each ear, thus 
causing death to many plants oy starvation, whilst the sur- 
vivors are crippled and debilitated by the contention they have 
had with their defunct companions— as clearly shown in Mr. 
Hewitt Davis's Essay. I would always, therefore, as I in- 
creased mj quantity of seed, take care to supply a correspond- 
ing addition of manure, which is easily effected by occasional 
top-dressings of soot, ffuano, bone-dust, nitrate of soda, salt, or 
gynsum, in March ana April, when vegetation becomes active 
ana the roots move in search of food. 

The quantity of com to be produced depends not on the 
quantity of seeid sown, but on the amount of food for plants the 
earth contains. 

Thick-iown crops require more manox^ lot ^«vt \^t^^^ 

jr 
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deyelopment than thin-sown. I know a farmer who grows 
from 61X to seven quarters of wheat per acre, hy drilling three 
hoshels of seed in Octoher on strong land very highly manured, 
I recently examined the crops, which were very level, the ears 
numerous and evenly developed, the straw not very strong. 
Such crops suffer occasionally oy lodging in a very wet season. 

The Perfection of Wheat-growinff is to produce a full 
crop of uniformly^-ripened, large, well-developed ears, on strong 
upright stems. 

The only waj to accomplish this is hy thin and early dihhling, 
frequent cultivation hetween the plants, and ahundance of 
manure. The hest crop I know of in Esse xis from live pecks of 
wheat per acre, dibhled in August by Newberry's dibbUng 
machine : it promises to be seven quarters per acre. Not many 
miles from this is a crop from four, five, and six bushels of seed.. 

The six bushels promises to be better than the five and four, 
hut not so good as the one I mentioned from five pecks. The 
saving here is five bushels of seed- wheat. 

Manuriog. — The maximum of size and number of ears 
combined, is the point we want to ascertain ; much depends on 
the quality of the soil and character of the season, out still 
more on the supply of food we administer to the plant. I have 
no doubt in my own mind that by occasional top-dressings in a 
showerv season, as much as thirteen quarters per acre could be 
grown by thin sowing, perhaps more. Of course this opinion 
will be ridiculed by those who do not calculate, ^ Let such folks 
bear in mind that 240 kernels for one, supposing we sow two 
pecks per acre, would be fifteen quartees per acre. But 
then we must apply to the soil a sufficiency of food to mature 
such a crop. » 

To attempt to grow fifteen quarters per acre with only food 
enough for five quarters, would be as absurd as trying to 
keep three horses in condition with only one horse's allowance. 
Tou can never ripen a large quantity of large ears unless you 
give a proportionate quantity of manure, and space for sufilcient 
air or sunshine in which to mature them. 

Starvation to either man, beast, or plants will reduce them to 
mere skeletons ; abundance of suitable food, with cleanlin ss 
and warmth, will make them comparative giants. The concen- 
tration of manure and it« consequences are plainlv exemplifi d 
at our flower-shows, where enormous masses of flowers a d 
foliage are produced bjr one solid foot of prepared earth. In a 
state of nature forty times the Quantity of soil would fail to 
produce similar results. No doubt the frequent application of 
moisture, when requisite, assists in producing this effect ; but 
a knowledge of this fact should stimulate us to study irriga- 
tion, and apply our liquid manure to the roots when the plant 
is in vigorous growth, instead of wasting it in our horse-ponds. 
J know and can appreciate practically the effects of such appii- 
oat2onB.^Ju/y, 1846, 
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16. DETAILS ON DBAINS. 

rSome of the latter letters of this series were published 
snbseq^aently to the other, in a pamphlet entitled "Mechi's 
Experience m Drainaee," and were then prefaced by an intro- 
duction, from which the following extracts are taken] : — 

The Question of Deep or Shallow Drainage which 
now so strongly agitates the public mind, is not a mere agricul- 
tural matter, but one deephr affecting every member of the com- 
munity; — it is a question of producing one-fourth more food, at a 
less cost than at present, — ^it is a question of some millions 
annually, and it is, in fact, a matter of great national and 
political importance^ involving the sanitary condition and 
physical strenf^h of our whole population. If it be admitted 
that a diminution or a deficiency in our food is a great national 
calamity, it must also be allowed, as a converse of the propo- 
sition, tnat an abundance of the necessaries of life must be a 
Seat public blessing, influencing in its ramifications the wel- 
re or every member of society, and our strength as a nation. 

The shallow or non-drainers assume that tenacious subsoils 
are impervious or non-absorbent. This is entirely an erroneous 
assumption. If soils were impervious, how could they get wet?. 

I assert, and pledge my agricultural reputation for the fact, 
that there are no earths or clays in this kingdom, be they ever 
so tenacious, that will not readily receive, filter, and tninsmit 
rain-water to drains placed 6 or more feet deep. 

A neighbour of mine drained 20 inches deep in strong clay ; 
the ground cracked widely ; the contraction destroyed the tiles, 
and the rains washed the surface-soil into the cracks and choked 
the drains. He has since abandoned shallow draining. 

When I first began draining, I allowed myself to be over- 
ruled by my obstinate man, Pearson, who insisted that for top- 
water 2 feet was a sufficient depth in a veiny soil. I allowed him 
to try the experiment on two small fields : the result was, that 
nothing prospered ; and I am redraining those fields at one-half 
the cost, 6 and 6 feet deep, at intervals of 70 and 80 feet. 

I found iron -sand rocKS, strong clay, silt, iron, &c., and an 
enormous quantity of water, all oelow the 2-feet drains. This 
accounted at once for the sudden check the crops always met 
with in May, when they wanted to send their roots down, but 
oould not, without going into stagnant water. 

On Dij^ging a Drain.~Before I proceed to describe mj 
mode of draining, I will remark that a very great mistake is 
made by most drainers in removing more eartn than is neces- 
sary. My men for a 5-foot drain onl^ open the surface 18 
inches wide, and at 4 feet they can do it in 12 to 14 inches ; 
at 6 feet deep they allow themselves 22 inches: this is when 
the land is tolerably dry ; when 'very "^et «sA ^i^^iv^^^^ 
tb^ 8ametime$ allow themselves an. inok ot Vro t&sa^ ^s* 

V 2 
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prevent the earth tonching their clothes. As they are p^id by 
the piece, they are very partioolar not to remove a bit more 
earth than is absolutely necessary. In stony or hard soils, 
requiring the frequent use of the piokaze, the workmen require 
a rather wider opening ; but, even so, at 6 feet deep, it is seldom 
necessary to open 2 feet wide. It must always be borne in 
mind that the pipes cannot be placed by hand in such narrow 
drains ; ike bottom not being 2 inches wide. The drainers 
have a stick with a piece of iron, like a long cockspur, on which 
they place the pipe, and standing astride on the top of the 
opening, place tne pipes abutting against each other in a con- 
tmuous Ime, giving them a tap or two to set them firm in their 
places. Great care is required to scoop out all crumbs, leaving 
the bottom of the drain smooth, with a sufficient fall. The 
bottom of the drain should not be wider if possible than the out- 
side diameter of the pine : it is thus kept firmly in its pjace. 
A common carpenter s level answers very well ; but ike work- 
men are generally sure to give fall enough to spare their labour 
in going too deep. We never plough out for the drainers. 
They strietch a ^garden-line, and so open their work straight and 
true. The ordinary spades are not at all calculated or proper 
for draining in tenacious soils. We use the patent grafting 
tools made By Mr. Lyndon, of Birmingham : they are thin, weu 

Elated with steel, and ring like a bell, and will go easily into 
ard clays, where the common spades could not be used at all. 
They may be had of Mr. Lyndon direct, or ordered through the 
ironmongers. The middle spits are removed by a narrow three- 
quarter spade, with a projectini^ iron for the foot ; and the lowest 
spit is taken out by a lon^ 14-inch dagger-like spade, with two 
cutting edges, a sharp point, and an iron rest for the foot : this 
is worked edgewise first, and then removes a considerable thin, 
but broad deep mass. The scoop follows for the crumbs. All 
these to Is may be had of Mr. Lyndon. 

Cost of Draining. — Now, in naming the prices I pay my 
men for draining, I must explain, first, that tney earn as an 
average 12«. per week in short winter days ; the usual weekly 
wa^ being 11«. in this neighbourhood. What we call 5-foot 
draining seldom averages more than 4 feet, because at the ditch 
the pipe is perhaps placed only 3 feet, and there are undula- 
tions and inequalities in most fields ; but we get 5 feet deep in 
the rise as fast as we can. In stony soils, where there is much 
picking, it adds some extra cost to the labour. In strong 
nonest days or . brick earths, without picking, we pay aa 
follows : — 

Six feet deep {meroffing about 8 ftet), Stf. per rod of 64 yazds. 
Five feet deep (averaKing about 4 feet) 6d. Ditto. 

Four feet deep (Kvenguag about 34 feet) , 6d, Ditto. 

This includes placing pipes and filling in. The drains are 
placed 40 feet Apart, and, at least, 6 feel dfiep,^hece we can 
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get qtiickly into the hill or rise. The pipes are 12 inches long:, 
1-inch bore, and cost 10». to 16s. per 1,000, according to their 
Weight. Each pipe weighs from 1 Id. to 1} lb., and is made of a 
superb whitish clay. 

There must always be at least 20 per cent, difference in the 
^ price of pipes in different localities, because the clays are so 
Tarious : in some cases they are to be had near the surface and 
quite free from stones, in others at a depth of twenty or thirty 
feet. Besides, coals may be in one place 10«. a ton, m another 
20«. or 30«. ; and some clays require more burning, and are 
obliged from their texture to be made into pipes of greater 
substance. 

Also whether steam-power is used, and large quantities 
supplied, makes a great difference. At all events, 12-inch 
pipes, with a bore of 1 inch, are to be had at some kilns at 
10«., at otJiers 12«., but should never exceed I6s, per thousand. 

Size of Pipes. — I seldom use any lar^r than 1-inch 
bore, except for large springs. I am practically convinced 
they are as large as are required. We make some sad mistakes 
as to water : a rope of water 1 inch thick, spread 8 inches 
wide, forms a broad-looking stream one-eighth of an inch thick. 
It is perfectly ludicrous to see immense 6, 9, and 12 inch 
bore pipes put in many cases to carry an insignificant stream 
that would fold up into a 1, 2, or 3 inch coil. We must bear 
in mind that a 2-inch pipe will carry as much as four 1-inoh ; 
a d-inch pipe is equal to nine of 1-inch. It is desirable that 
a basin-shaped ^ting should guard the exit from the drain, 
to prevent rabbits or vermin entering. In ordinary leaders it 
is a good plan to have a long wooden box made with an iron 
grating, or have drain-pipes made pierced full of small holes at 
both ends, taking especial care that the openings between 
the grating are equal to the discharge of the whole contents 
of the drain-pipe, or they would form an obstruction to the 
water. 

Of course it is well understood that no tree or fence should 
be an]rwhere near a drain, or most certainly the roots will find 
out the drain and choke it. 

On examining my 5-feet drains on the 24th December, I 
found the 1-incn pipes ran about one-fourth full, and dis* 
charged each one gallon per minute, or a hogshead per hour. 
The temperature of the water was 42"", whilst that of the 
air was 36^, the ground being deeply covered with snow. 
These 6-feet drains continued to run three days after the 
thiriy'tufO'inoh. drains had ceased. On the 5th January some 
of the 1-inch pipe drains discharged four pilous per minute, 
or one ton per nour ! It was after a melting snow. The air 
was 39°. the water 36". 

The aeep drains always run, first and last, consequently ren- 
der the land much drier than the shallow draina^ \>i CAxr|v&% 
•way moro wBter, 1 may be aakeds ** But "sihaX ^xboX ^i^se^ 
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plaoe to your deep draina^ ; surely you will not go below 6 
feet?" 

In strong tenacious clays, 4 to 6 feet is deep enough, 
with distances of 33 feet between each drain. In loose, 
friable, wet soils, deeper drains with wider intervals will be 
found the cheapest and most profitable where a fall can be got. 
I have drained from 6 to 8 feet deep in iach soils. 

^StopP^^ of Drains.— One great objection to aTiaUow 
drains is, tbat the roots of weeds and of root crops will often 
fill and choke them. 

I am quite sure that we know very little about the depth to 
which annual plants will send down their roots in search of 
food and moisture. I know of extraordinary instances, in deep 
friable soils, of Swede and white turnips running down sevenu 
Idet. In one case, where a pit had oeen cut Qirough whilst 
cropped with parsnips, one root was traced thirteen feet six 
inenes, and then broken off. This was in Mr. H. Dixon's 
brickfield, Witham, Essex. ^ 

There are cases where drains will not immediately act, where 
there is a hard crust or pan immediately under the plough-sole, 
which requires breaking up by the sub-soiler. 

In perks or wet lands, full of coarse tussocky grass, the 
drains will not act until the surface is broken up and resown 
or relaid, so as to allow the surface to dry. 

Fhiloflophy of Draining.— I hazard the few following 
as my thoughts on this subject, without vouching for their 
oorrectness : — 

I consider that drained earth is at various times in different 
degrees of moisture (some would say drsmess ; but there ia 
always moisture in it, however dry it may appear). It is 
something like a great sponge — after much dry weather, it will 
absorb and retain a great quantity of rain-water; nor will it 
part with any of it to the drains until pores or molecules have 
received more than they have the power to hold in suspension 
by capillary attraction. Thus heavy rains may fall, and yet 
no water will pass out of the drains. If dry weather ensues, 
the moisture is drawn up to the surface by capillarv attraction, 
caused by evaporation : the driest p«urticles of earth, which are 
nearest the surfacce, depriving their lower neighbours of their 
moisture, and these again acting on a lower stratum. The 
deeper the drain, the higher will Uie water have to ascend, and 
the longer it will be in reaching the surface, — gravity, space, 
and friction acting as delayiog foroes ; conseauently, the slower 
will be the evaporation, and the warmer ana drier will be the 
soil. 

^ But why do deep drains discharge earlier than shallow ones 
in the same soil ? 

The capillary or suspensive power is more easily oounter- 

meted bv the ^vitv, or weight of so large a body of water as 

CBB be juJd m % large sponge or deeply-dxtined toil. The 
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pressnie of falling^ water disturbs the capillary balance, and 
forces out the lower water until that oalanoe is restored. 
There is a greater tendency to'drip in a large sponge than in a 
small one. 

I have observed in spring, wet friable soils, where drains 
have been cut from 42 to 48 inches, and left open for inspection, 
that no water flowed, although the land was obviously filled 
and black with water to within 12 inches of the surface ; but 
when another foot of earth was removed, the water was given 
down, and continued ever after to flow in a rapid stream : gravity 
had thus overcome^ the capillary or suspensive power. In 
boggy or spongy soils it may be necessary even to go deeper 
than' five teet to overcome the strong capillary or suspensive 
power. 
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1. On burning day.— 9. On thin 8owingr.-~s. Trip to North Devon.— 4. liqoid 
manure and irrigation.— 5. Sewage manure. 

1. OK BUKNIKO CLAY.* 

I HAYE great pleasure in commanicating: wbat I know of 
the benefits of burned earth as a manure. I have used it 
for wheat and for root crops with decided advantage, althoueh 
I have not, unfortunately, kept a statistical account of the 
difl'erence; still so obvious were the results, that I have 
been induced to use a much larger quantity the present 
season, and my neighbours are following my example. It was 
used at the rate of 1,000 bushels per acre on a wheat-field sown 
with clover, leaving the middle oi the field undone. The benefit 
was strikiog, not only in the wheat, but in the voung clover. 
The whole of the field had been top-manured witn guano, har- 
rowed in with the seed. Where the burned earth was not used, 
the clover-plants and the wheat were inferior. 

It may be proper to explain that it was not turfy earth full 
of vegetable matter, but a poor, cold, argillaceous, tenacious 
day, such as is used for making bricks, yellow in colour, but 
becoming when burned a pale i^ or orange ; the interior of 
some of the largest lumps being black or carbonaceous (I pre- 
sume the small quantity of ve^table matter concentrates 
there^. Occasionally this soil contains a fair proportion of round 
pebbles. 

The mode of raising and burning is this — a strip of land is 
broken up in very dry weather with Ransome's T. L. plough, 
drawn by three strong horses abreast, and a Scotch equilibrium 
whippletree. So great is the resistance, that it requires two men 
to hold the handles of the plough to counteract the leverage of 
the horses. The earth is thus broken, or I may say torn up, in 
immense rough masses or clods as much as a man can carry, 
which are admirably adapted to form walls and supports for the 

* From the 7th Tolome of the Joumdl of ^e EngUih Agricnttnral Sodetj. 
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mass of fire. By this means heaps of nearly 200 solid yards 
may be readily Snmed. The eartn being ploughed up, the fires 
are formed on the spot, the workmen placmg a certain quantity 
of dried stumps or wood of sufficient solidity to maintain a body 
of heat, and enclosing the- mass with large clods. These are 
carried by hand : subseauently, as they get more distant from 
the fire, a barrow is used, and beyond that a one-horse cart. 

It is important to have the sides of the heap as upright as 
possible — not conical — because the heat always makes for the 
highest place. An important point in burning is to supply the 
fire sufficiently fast to prevent its burning through, and yet 
avoid overlaving it, which might exclude all air ana put it out. 
Practice will indicate the medium. When the fire shows a ten- 
dency to break through, the outside of the burning mass is 
lakea down, and more earth added. 

If the ground is very dry, and no rain falls, the men are 
obliged to feed the fire almost continually night and day ; but 
when there is moisture, it may be left for five or six hours, but 
seldom longer. 

Something depends on the current of air. A strong wind 
would blow the nre/rom one side and out at the other. This 
is guarded afcainst by placing hurdles interlaced with straw as 
a guard to windwara. 

The size of a heap is limited by the height to which a man 
can throw up the soil, and of course the diameter must be pro- 
portioned to the height, to prevent its slipping down. It is 
generally lighted so as to bum out by Saturday, and not require 
Sunday attendance. 

This mode of burning may be essentially called summer 
burning, because we find practically that heav3r rains put out 
the fires, or check their progress. Where fuel is abundant, or 
coal cheap, I have reason to helieve fires may be kept up through 
the winter. 

I have this autumn ploughed up, or rather broken up and 
burned, 4 acres of a poor rye-grass lea. This has produced 1,600 
cubic yards, 1,000 ofwhich I nave carted on to the neighbouring 
fields, leaving 160 yards per acre on the field itself as a compen- 
sation. The cost per 100 cubic yards is as follows :-* 

£ «. 4. 

Labour and barninf at 64. S s 4 

Ftre>wood at 4«. Sd. per fikthom. S 4 

Ptoof bine u>d hone-labour 8 4 

CartlDg and tpreadinff according to distance. 

When spread, as there are many large lumps, we roll the field 
with Crosskill's clod-crusher in a dry time. This pulverizes 
the burned earth, and we then bush-harrow, to distribute it 
equally. Our young clover so treated promises well. 

As the portion of ground on which the fire is made is ^^v^* 
rally burned iaobes below the tuifaoe* \X u v^oi^i ^A^^^^k 
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out and sinread it around, otherwise bo rank will be the corn- 
crop there, that in spite of two or three flaggings, it is almost 
sure to go down and spoil. I find burned earth exceedingly 
useful lor clamping potatoes, swedes, mangolds, &o. ; but it is 
essential to allow roots to remain in a heap covered with straw 
three or four weeks previous to doing this, or they are apt to 
heat and rot. especially early-raised potatoes. The reasons why 
earth burned must be beneficial are sufficiently explained by 
Drs. Liebig and Playfair. 

Of its cheapness as a manure there ca^ be no question ; for 
whilst it only oosts 7d. a cubic yard on the spot, the mere cart- 
age of London dung from our nearest port would be 28, per cubic 
yard ; nearly 4 times the cost of the earth itself. 

It is much to be wished that tenants had permission to put 
down all old pollard trees, burning them on the spot with earth 
dose at handf. Such pollards when carted home seldom clear 
1$, each, fdter deducting expenses ; whilst it is to be feared they 
damage the growing crops annually to that extent at least. 

Tiptree Hall, Oct. lOth, 1846. 

I should say that at 6d, per yard my men average (including 
occasional night- work) about Ida, or 169. per week in dry 
weather. 

To this may be added the following paragraph written by 
me seven years later, in the fourteentn volume of the same 
Journal : — 

On the 10th of October, 1846, 1 made a communication to our 
flocie^ on the subject of burned clay (vol. vii. p. 299). I therein 
stated that I had burned 400 cubic yards per acre on a poor 
plastic vellow clay ; that 250 loads or yards per acre had been 
removed to other fields, and that the remaining 150 yards per 
acre were spread where burned. The field is opposite my resi- 
dence, and^ years having elapsed, it may be interesting to 
deduce the results after so long a period. The field, before 
burning, was a poor 2-year ryegrass lea, and my neighbours 
seriously predicted that by removing 250 yards per acre of the 
top-soil I should ruin the neld. Fortunately, anticipating such 
objection, and desirous to arrive at comparative results, I left 
about half an acre of the field undisturbed. It has been, sincc^ 
all eoually treated, viz. oats sown down with grass-seeds, and 
is stul in grass. So far from the burning and removal of so 
much soil beiuf^ injurious, in every crop, and to this very day, 
the worst portion of the field is that which was unbumed 
and unpillaged. The fact is interesting and encouraging to 
earth-burners of strong clays. In every case in which I have 
used burned earth (I mean poor cold ar^llaceous subsoil 
day, free from organic matter), I have during the last seven 
years had reason to be satisfied with its advan&ges, which are 
Btill obvious. 

Tliptree Hall, Xelcedon, Essex, May 30, 1853. 
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larger and longer, and th« eus largest, where tbin-eown. My 
harvest ootnntenoed on the llth July, and waa completed on the 
I4th of Angait. I had only half an acre of wheat laid on 80 
meree ; «bont 30 aorea more were dibbled on my light land with 
4 and S pet^ per acre. 

No exact reiult ia known, but the; are estimated to pradnoe 
from 40 to 41 boahela per acre, with abundance of itraw. The 
laud waa very free &oi° weeda; prindpaliy hoed by Garrett's 
boTse-hoe. 

Experimentt in 184S. — 1 peak of barley, dibbled !Tth April, 
by Newberry's dibbler, on one-third of an aore of light aoil, 
--' — "- -ow, but fairly manni ' < ■ - 
S quartera per acre. 
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Two fields of wheat were drilled, balf with 1 bushel, 12 inches 
apart, half with 2 bushels, 6 inches apart 

In both cases the produce was as nearly as possible equal, 
although the thickest-sown appeared rather the best. 

Thin sowing should be earl^ sowing on heavy land. I con- 
sider I haye been later in sowing than I ouprht to have been. It 
would be a dangerous experiment to sow thinly, unless the land 
were drained, subsoiled, and kept quite free m>m weeds by the 
horse-hoe. Some allowance should be made for game near pre- 
serves. On my light land and bog, my wheat plants would 
have been destroyed by wire- worm, had I not rolled them twice 
over in the spring with Cro8skill*s roller. On reclaimed bog, or 
deep rich vegetable soil, I find it imnerative to sow thin, say 

3 to 4 pecks per acre, or the crop would be mostly straw. Even 
with this quantity I had to fla|^ my wheat three times on the 
bog, and then it was partialljr laid, especially so where 5 pecks 
per acre were used. Thin sowing somewhat delays the ripening 
of a crop, especially if sown on neayy land so late as November 
or December. In cold or elevated districts, thin sowing, to sue* 
ceed, must be very early. In my experiments, an3rthing beyond 
1 bushel of seed per acre has not had the efiect of increasing 
the yield, the extra seed being lost. It is a singular fact, that 
the 1 bushel per acre never changed yellow in the spring, but 
went on with a healthy green cast without a check. The 2 
bushels turned yellow, and the 3 bushels yellower, and was 
decidedly the worst stetch in the field. I would venture to 
suggest that each farmer should satisfy his own mind, by trying 
part of an acre on each field. 

We seldom hear complaints of the losses from thick sowing in 
rich soil. They are, however, serious in luxuriant summers. 
Two fridnds of mine sowed 4 bushels per acre, and only got 

4 quarters of grinding barley, which sold at 27«. 6d. They had 
an abundance of crowded weakly straw, which was laid early^ ; 
mine dibbled, at 3 pecks per acre, in not near so good a soil* 
produced 6 quarters, which sold for 33«. 6d., with strongstraws, 
and ears containing 17 to 19 kernels on each side. This was 
in 1846. 

It is a fact worth observing, that where I sowed 1 bushel per 
acre of wheat, I have a plant of clover, but have no plant where 
I used 2 bushels, although in the same field. I drill the clover 
on the wheat in the spring.— /S^^emW 26, 1846. 



8. A TBIP TO KOBTH DKVOK. 

At a time when we are all agreed that agriculture needs 
progress, it is well to watch and exhibit improvement wherever 
we find it. Having received a polite invitation from Earl 
Portescue to inspect his agricultural operations, the Great 
Westiern Eailway bronght me to Ti?ertont '^rbsnoa ia a plea* 
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nnt ooaoli tide, of thoat twent7-fire milei, to Cutle Hill — 
quite a tiest on a tins day in these railway times. The beauti- 
ful Devonshire hills form a strange and pieaaant contrast to 
our level eastern ooonties. Imagine an endless vista of round 
hill*, like so many inverted wash-basins of all heights and 
nzee, presenting at every tnm delightful undulating perspec- 
tives. Towering high on your left, in sullen, misty grandenr. 
is Dartmoor, a inld waste of 260,000 acres, 800 feet higli, frown- 
ing on you in the distance for several miles like some dark 
cloud. On yanr right rises Eimoor, another extensive waste, 
less stem and elevated than ita opposite neighbour, eihibitiuK 
occasionally on ita bald surface the powdering of lime and 
cnltivation. In fact, for thirty miles, we see but hills and 
valleys ;— such is the country between Tiverton and South 
Uolton. The first three miles from Tiverton is on the red 
sandstone, and exhibits generall}' good soil and careful oulti- 
{Lvation, the watered and well-dramed hill-aidee presenting an 
^ntense and pleasant verdure ; bat soon we pass to the cold and 
poverty-stricken day-slate, showing too painfully and plainly 
'';«overty, and alow, neglected state of cultivation and buildings. 
It ia true, oooasioiull^ the eye falls on a verdant patch, indi- 
Mting combined irrigation and drainage, but this ia the 
exception. 

The most striking agriooltund deformity is the miserably 
■mall dimension of the fields. From three-quarters of an acre 
to two and three acres is a common size. No doubt in a primi- 
tive pastoral country, without other shelter for stock, sucL 
encloeures were once found needful ; but they must now give 
way te the introduction of a different system, or their occupiers 
will succumb, and the rental become depreciated. In fact one 
of the great wants of this district is accommodation for house- 
feeding, combined with drainage, irrigation, and turnip grow- 
inp. The clay-slate — dirty white heavy unctuous clay, with 
I'jupli and laminated layers croppinR out oii the sides of the 
Eumeruua bills — keeps Kverything misenibly wet. The climate, 
as may be supposed, from the phyhicol churacti-r and oanfonna- 
tion of tbe soil, must be mild and humid—the evaporation of 
the valleys and condensation of the hill-tops acting concnr- 
rently. In fact it is a p-oaa country, bo far an the climate goes ; 
but the absence of calcareous matter in the boU produces a 
coarse hassucky herbam. Owing to the extreme moisture, it is 
very ditBeult to eradicate weeds, especially as the soil ia im- 
dmined: so couch-grass reigns triumphant. Excess of moisture 
renders the growth of wheat precarious, and I was assured 
that twelve bushels per acre was a common average '. Suoceg- 
aive crops of oats are often grown, which I consider most inju- 
dicious, and in fact ruinous. Of course roots are seldom taken, 
as it would be impossible to feed or remove them without 
drainage. Some few attempts that met my eye looked abortive. 
Ibe DMOtifiil ^orth Devon oattle an M«a\ait«xlMfl^atwi^ 
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deserve a better fiate than eating turnips on an exposed and wet 
pasture. 

But there is ^eat hope for this part of Devonshire. It has 
an unfailing mine of gold when worked. I mean the constant 
means of irrigation. Every hill supplies its stream, and if the 
land were drained, would be availaDle on the oatoh -meadow 

Srinciple for the production of the linest grasses, which, imme- 
iately upon im^tion, supersede the coarse rushy herbage. 
Looking over an irrigated Held, the intense green evidences 
unmistakably show the result, whilst any elevated portions 
that have not been covered, retain their rusty and worthless 
appearance. Our brother agriculturists who have never wit- 
nessed this operation, can easily appreciate the advantage of 
an abundant early feed of excellent grass, fed to the miduie of 
April, and then in six weeks a crop of two tons of hay per acre. 
I nave no doubt if sheep were folded after ha3rtime, and fed 
with rape-cake, as is done by Mr. Pusey, summer irrigation 
might be available. The cost of the operation of catch-mea- 
dowing is seldom much more than 209. per acre, with an 
annual charge of about 6s, Who would not covet such an 
advantage ? and yet it is too seldom made use of, for want of 
drainage, which is an imperative preliminary, the soil being 
heavy. 

I will now proceed to describe Earl Fortescue's improve- 
ments. His estate in that neighbourhood (South Molton) 
consists of about 12,000 acres, and partakes of the general 
character. There were seventy-two helds on 126 acres of one 
farm ; now, only twelve enclosures. His lordship's own occu- 
pation consists of about 700 acres, which have been all drained 
under the drainage commissioners, superintended by Mr. Josiah 
Parkes. The pipes are placed 4 feet deep, at intervals of about 
30 feet, and the drains answer admirably generally ; but I am 
sure m^ friend Parkes will excuse me for saying there are 
several instances where the springs ought to have been tapped 
by deeper drains, so as to intercept their rising, and interfermg 
with the surface water. The hills are full of springs, rising up 
through the patchy and party-coloured soil, which varies from 
a dirty drab to an occasional dark boggy, or silty, and some- 
times yellow appearance. It is quite clear that these springs, 
rising up to the level of the drains, saturate the earth to a foot 
or two above them by capillary attraction, thus preventing 
the descent of the rain or surface water. This was clearly 
indicated by the almost impassable and wet state of many of 
the fields. The same remark does not apply to the clays of 
uniform character, having no springs. 

Those springs should certainly be tapped at deeper levels. 

As a proof of this, the evil is not mucn felt in the spring or 

summer, when the springs are low. Another great mistake is 

the reeommend&tiojx to lay such heavy land on the flat. I am 

MiTMiv that many of my Sootdi frieD&, «d^ mi insnd Paxkea 
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too, bave condemned my practice of using: farrows at intefrals 
of every 7 feet ; but experience has taufi:ht me its advantage, 
and that our county of Essex is rif^ht in tnis respect. 

My own prejudices were originally strong against the system, 
but a trial of one acre on each Held soon settled the question, 
and convinced me of my error. The fact is, however well' 
drained heaver land may be, its physical and chemical character 
will not permit a percolation or permeation of the winter rains 
80 fast as thev sometimes fall. The open furrows here come 
in aid as auxiliaries, and prevent the bursting of the seed by 
stagnated saturation. This was forcibly evidenced by a gripped 
field at Earl Fortescue's, from which the water was rapidly 
passinpr away on the grips, the sub-drains also acting profusely. 
This held was infinitely drier than the adjoining ones. The 
cutting of these furrows does credit to Mr. Orabum's sound 
judgment in the matter. 

His lordship has enlarged the fields by the removal of useless 
fences. The management of the farming operations, as well as 
the planning and erection of the buildings, machinery, &c.,have 
been intrusted to Mr. Kobert S. Qrabum, of Butleigh, Glaston- 
bury ; and, in my opinion, are perfectly sound^ and business- 
like, in almost every respect. The most striking evidence of 
this was his first providing accommodation for house-feedins: 
an immenseljr increased head of stock, and concurrently and 
cheaply providing an abundant supply of winter as well as 
summer food for them at a very moderate cost. The result of 
this will be a permanent increase of manure, cultivation, and 
production. The administration of the food, when ^rown, is 
equally judicious and economical. Greater results might have 
been produced by greater expenditure, but his lordship most 
judiciously determined to trust more to cultivation, ana those 
economical means, the einployment of manual labour within the 
immediate reach of small farmers, rather than to an extraor- 
dinary outlay for purchased manures. 

I consider the raising of 120 acres of good swedes, turnips, 
mangold, &c., on a heavy land, that had never before produced 
them, quite a triumph ; and this without much expensive cul- 
tivation on a previously exhausted and indeed partly deserted 
soil. 

Let us see how this was done. 

In some cases, where the surface, after drainage, was one 
mass of accumulated weeds, grass, rushes, &c., a spit was dug 
from the surface, and the grassy side placed on the surface of 
the undujg ground next to it ; thus raisins a terrace, as it were* 
or an embankment, 27 inches wide, on wnich the turnips were 
to be grown. Another spit was then dug and turned over, not 
removed, so as to aerate the soil and facilitate the descent of 
the water through this adhesive clay. 

The effect of this was the rotting of all the weeds and vcm- 
table matter between the two layers nxkdfii 1ik« \»rDCi:^!i^^>Q^a^ 
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the ifttennediate duff soil became one mass of vegetable fibre. 
Ko one unacqaainted with the moist Devonshire climate can 
imagine how soon a piece of raised earth becomes clothed with 
vegetation. The rid^ is, after the removal of the turnips, 
spilt or turned over, nicely dean, on the dug furrow, ready lor 
another crop of turnips, similarly treated, or for a corn crop, 
according to the state of the land. 

The cost of the double-trenching above described is, I think, 
£3 per acre. But methinks I hear some of our friends, who 
plough six or eight times for turnips, inquire. Where is your 
fine seed-bed ? 

Now comes Mr. Grabum's strong x)oint, borrowed from Mr. 
Huxtable, and improved upon. It is certainly a most admir- 
able one, j[udging from the results. One man naving a dibbler 
of the ordinary form, about the size of half a large pineapple, 
presses his foot on it, and leaves a hole large enoujph to contain 
one pound or pint of animal excrement (free m>m straw), a 
woman follows with a box of manure, and a nalf-ciroular trowel, 
which contains just a pint of manure, which she deposits in the 
hole made by the dibbler. Another woman, with a supply of 
superphosphate of lime, mixed with fine mould or ashes, uces a 
large extinguisher, with a handle, which she presses into the 
dung, and then empties its contents into the opening made. 
This extinguisher contains three drachms of superphosphate of 
lime mixed with fine earth and ashes. A child then follows 
and deposits a pinch of seed in the seed-bed of the extinguisher, 
pressing it genUy in, and, if the adjoining earth is fine, pushing 
a little over it. 

The combined operations, though tedious in description, are 
rapid and easy, as I can testify. The result is an unfailing 
plant of either mangold-wurzel or swedes, without regard to 
the condition of the surrounding soil 6r weather. The seed- 
bed derives moisture from the manure, and the plant having its 
food at immediate command, grows rapidly and luxuriantly.* 
The cost of the operation is from 7<. 6e£ to 10«. 6</. per acre. 
There will be about 17,000 plants to the acre ; so 17,000 lbs. or 
pints of dunp: will be between 7 and 8 tons of dung per acre» 
and 3 cwt. of superphosphate of lime. I should say that a cross- 

Siece on the dibbler serves to mark the distance for the next 
ibble-hole. The hand and horse-hoe may be at once employed, 
and I shall certainly practise it, especially after tares, in dry 
weather. If the land is in stetches, it would be desirable to 
mark the lines with the drill where no manure could be spared ; 
the mould and superphosphate were alone used, at a cost of 20tf. 
per acre. 

A crop of turnips being now grown, how are they to be 

removed from heavy wet land in a wet climate } (Some idea 

may be formed of the wetness, when I state that they had 

scarcely a week's suitable condition for drilling since October. 

whilst in Essex our drains had not been oalled upon to act.}- 
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By nsin? 220 yards of Crosskill's movable railway fwhioh' cost, 
oomplete with trucks and turn-tables, £53) the whole 120 acres 
were remoyed by manual labour — advantage being taken of any 
indine in the ground. Mr. Grabum assured me that a man 
could moye in the truck from 13 to 15 cwt. of roots. The cost 
of pulling, topping, tailing, and removing to the nearest head- 
lands, is about 68. to 7s. per acre. I was gratified to see a 
lar^ supply in each field well thatched, in various clamps. I 
belieye about 40 yards is the distance cleared, two each side of 
the rails. Of course, the railway itself is removed on a long 
light cart. Suitable occasions are made use of to cart home the 
roots in dry or frosty weather ; or at other times by donkeys 
and panniers, each one bringing 112 lbs. A number of these 
useful animals are kept at a trilling expense. 

Lord Fortescue's home farm consists of 373 acres arable, 339 
grass (park, &c.). The live stock consists of 50 cows and 
heifers in calf, 2 bulls, 300 sheep, 50 pigs, 38 fat cattle, 16 
working oxen, 11 three-year-old steers, 52 two-year-old steers, 
118 calves. Total, 637. The breeding animals partially occupy 
the old farmery, but new, useful, and extensive buildings have 
been erected, at a cost of about £3,500. The arrangement is 
simple and economical, the whole being under one slated roof, 
having a wide span and considerable length. An open-sided 
bam, or hay and com shed, is at one end, then comes tne steam- 
engine, threshing machine, chafi-cutter, cooking-apparatus, with 
a ready access in direct lines to the feeding animals ; at the 
other end is the dung-house and urine-tank. The roof is span, 
slated, and the timbers light, owing to the numerous supports 
it has on the uprights of the various departments. 

The bullocks are mostly on boarded floors ; no straw is used 
for litter ; a few are in boxes, on Mr. Wames's plan, but the 
boards are considered most convenient and economical, setting 
free the straw for feeding purposes. The floors between the 
bullocks being of slate, and perfectly smooth, ofier a sort of 
ndlway facility in feeding, and in removing the solid excre- 
ment ; the liquid flows in a gutter to its destination. 

The whole arrangements of the feeding department appear to 
me regular and economical. The cut hay, straw, and turnips 
are all mixed ; the meal and linseed, boiled by steam, is poured 
over and mixed with them, and given to the animals quite 
warm. The piggeries and external calves' places were not, in 
my opinion, warm enough, but in all other respects the general 
body of the building was well lighted, and perfectly ventilated. 
The steam-engine worked well, without smoke, having only 
cost I4i. for repairs in three years ; the only defect being in a 
pair of vertical mill-stones. I noticed psurticularly that the 
draught and flues were well arranged for the eoonumy of fuel 
and avoidance of smoke. The engine was by David Glasgow, 
of Birmingham ; the chaff-cutter by Ransome ; and the tumip- 
bmiser by Moody. The tnmips weK) woiib^ qjA ^N>AX^\)il 
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machinery ; the oats for food were thrashed daily ; the straw 
was received from the shakers, and passed at once tlirough the 
^aff-cutters, the chaff being earned up by elevators to its 
proper depK)sit. In fact, the interval between each meal was 
employed in thrashing' and preparing com, chaff, and roots for 
the succeeding one. The bullocks appeared to be doing well ; 
their hind quarters would have been cleaner had the openings 
between tibe boards been wider. The most interesting objects 
were 60 fattening sheep, tied up.to stakes in pairs, like bullocks. 
These occupied the vacant space in the roof, over the bullocks, 
their excrements following the same direction on an upper 
floor. I never saw any stock progress faster, being perfectly 

fentle and tranquil, except when disturbed by strangers, 
'hose at Earl Bathursts's, at Cirencester, are treated mucn in 
the same way. Mr. Grabum told me it does not answer so well 
for lambs as for full-grown sheep. The undisturbed manner in 
which each animal gets its own share of food, and their perfect 
quiescence, almost lead me to prefer the tying up to the loose 
system. But it is still an open question in my mind. 

The bullocks consume, daily, about 9 lbs. of hay, 9 lbs. of 
com and linseed, 6 lbs. of straw, 50 lbs. of turnips, 2 oz. salt, 
40 lbs. of water, given warm in three meals. The total of 
water, including that in the food, would be about 83 lbs. a day. 
— The sheep : 12 lbs. of turnips, 1^ lb. of oats, 1 lb. hay chaff. 
Kot cooked ; no water. The water in the food about 10 lbs. a 
day.— Calves eat about one-tifth as much as an ox. The working 
oxen eat about 30 per cent, more than the fattening oxen. A 
barren fattening cow eats in summer 100 lbs. of grass daily. A 
milking cow eats 160 lbs. — showing our milk to be a costly 
affair. There is a singular coincidence between the mode of 
fattening here, at Mr. M'Cullooh's, at Auchness, and at Mr. 
Wames s, in Norfolk. 

One fact is interesting, viz., that the mixed bullock and other 
manure, free from straw litter, will neither ferment nor subside. 
This I have proved practically on my own farm. Mr. Grabum 
showed me a large acciunulated mass, the produce of a twelve- 
month, unaltered and undiminished. Its density excludes air, 
consequentlv it can neither ferment nor evaporate. It is on 
this principle that the bullock-pudding under my floors does 
not give off smell. 

The use of straw, as food, is evidently and principally to give 
btdk and meohani(»l fitness to richer food, although we must 
not decide too hastily that it does not contain the carbonaceous 
elements of fat. On another part of the same farm an old 
store bam has been cheaply converted into a calf-house, where 
80 calves, on boards, tied up to stakes and fed on cooked food«' 
presented all the necessary evidence of progression, with com* 
fort and economy both of food and manure. , 

To me the most interesting operation was the management 
o/ a small off-band farm of 62 aeioa. It is an exampld 
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'Worthy to be followed, where there are small holdings and 
limited means. It may be readily imagined that in its pri- 
mitive state it produced neither much meat nor com. The 
fields being enlarged and the land drained, I was most agree- 
ably surpnsed to iind twenty-seven bullocks fattening, tied up 
on boaraed floors, in what had recently been a bam. There 
was the necessary accompaniment of a copper for cooking, a 
corn-bruiser, a turnip-cutter, a chaff-cutter, and a thrashing- 
machine ! Do not be alarmed, gentle reader ; a real thrashing- 
machine on a 62-acre poor mrm. Well, there it was, a 
hand threshing-machine by Barret, Exall, and Co., but his 
lordship would not suffer such a barbarism as to make a beast or 
a steam-engine of mind and matter combined. No ; a simple 
overshot water-wheel, supplied from the hill, gave power and 
Telocity to all the machines I have described ; and at what cost, 
think you ! — about £63 for the whole. I buttoned up mv coat ana 
felt resolved that Old England could and should feea her own 
population ; ay, and employ them too. But where is the food 
for twenty-seven bullocks ? All provided, now and in futnro. 
Plenty of oats, of turnips, of tares on the wheat-stuoble. of 
clover, and of straw, and 4 acres of nice watered meadow 
available at almost any period of summer. Plenty of manure 
in the manure-house to grow the next root crops. No guano 
bought — nothing but 2 cwt. of superphosphate of lime, and 
the home-made manure. Oh ! it was a delightful sight, and a 
beautiful landscape. The abrapt and winding and shaded 
road, the primitive buildings, standing out in relief from the 
towering hill that sheltered them, the rushing wat«r and 
simple wheel, the shaded vale beneath, all carried back the 
mind's eye to our choicest old landscapes. 

But let us leave the enthusiastic for the practical. Here 
were the elements of compMOund fertility and reproduction. 
The produce of the farm is to be beef, pork, and wheat. 
Depend upon it if animals do not ])av (which I do not admit) 
they leave us a legacy without which we cannot, as feumers, 
guccecfdr. 

Oh ! but sayi some lynx-eyed critic, where are your horses, 
Mr. Mechi ? Ay, where are the horses ? Why, I am happy 
to say nowhere, on this 52 acre farm ; but I saw a pair of young 
Devon bullocks (capital beef they will make some day) plough- 
ing deep and well — an acre per day. These are the horses— 
they tidce their place and food beside the other bullocks. In 
fact, one of the most pleasing symptoms of my visit was not to 
find a horse (excepting three or four condemned ones) on his 
lordship's great farm. 

The whole mana^^ment is simplicity itself. The father 
ploughs in the morning, the son in the afternoon. The inter- 
mediate periods are occupied in thrashing oats, crushing thenit 
cutting turnips and chaJff, and oooking, with th« ««&\%tA:^^A <^1 
another buul By amply taming on tlie ii%2tfic, vro^ %f)K^ ^ 
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the maoliiiLery like mad— one fancies there must be a steam* 
enfiine. 

Now, I do say that we must torn our bams into bullock- 
sheds — fill them with meat instead of oom. The question ie 
settled in my mind. Some vears ago Earl Duoie (I was told)» 
writing to a friend, said,— I agree with Mr. Meohi in nearly 
all his principles except his * great bam.' " Hereafter I shau 
call it a bullook-house. 

Altogether I do sav this 52-acre farm of Lord Fortesoue's is 
a most edifying and pleasurable fact, and stands in strange 
contrast and comparison with others of a similar size. I 
am hourly more conyinced that the salvation of our heayy- 
land farms depends on boarded floors, more stock, and ample 
draina^. 

PassiDg from this little farm, we examined the tilerr on the 
estate (the first ever erected in Devonshire). The earth makes 
excellent pipes : the clay is prepared by Clayton's machine, and 
the pipes passed through Soragg's. His lordship finds wood- 
fluel (of which there is an abundance on the estate) and pays 
Ss. 6a. for the manufacturing, up to 4 inches in size. 

The drying was going on by flues, but the sheds were not 
considered so advantageous for winter drying as those kilns 
now in connection with the heat of the bummg kilns at Ainslie's 
tilery. 

We now enter upon Lord Ebrington's farm of 126 acres, on 
which there were formerly 76 enclosures! now reduced to 12. 
Here are the same improvements as at his father's. Earl 
Fortescue's ; drainage, root-growing, excellent new buildings, 
and abundance of stock, house fed — in fact, the same elements 
of increasing fertility : say, 62 fattening oxen on boards and 
in boxes ; 8 working ditto ditto ; 2 horses ; 64 fattening sheep 
(tied up); 30 fattening hogs; 2 sows; manure-house, liquicl- 
tank, &c. Some quiet practical agricultural friends of mine 
will open ^eir eyes ratner wide on comparing the stock with 
the acres. 

The sheep were shorn early, as an experiment : they instantly 
consumed 2 to 3 lbs. more turnips per day each, showing that 
they required a warmer temperature. The pigs appeared to be 
doing well on tumins and meal, although I should strongly re- 
commend boarded floors and more warmth for them also. 

The Earl of Fortescue's rental is, I believe, about 16<. per acre 
for arable land, and 27<. for grass, tithe included. His lordship 
appears to me to be meeting the times with a just and liberal 
spirit. Although he pays 6} per cent, to the drainage com- 
mittee for drainage, he only cnarges his tenantry 5 per oent.» 
and this does not commence till Lady-day twelve months after 
the completion of the work. He is wilnng to put up water- 
power and threshing-machines at 6 per cent, from the time of 
£beJr completion ; the tenants keeping them in repair, but being 
sUIowed rough timber for the purpose. Ha i& also lesdy to con- 
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Mek favonrably the case of any of his tenants who wish for 
more extensive and additional machinery. 

With regard to grubbing up coppices and useless fences, 
making drains or water-mesulows, or erecting additional build- 
ings, he will ^ve one-half of their reasonable cost, if done by 
the tenant with his lordship's approval, within the last seven 
years ; or one quarter, if ¥rithin the first seven, of the term of 
fourteen years. These allowances are made, not in money, but 
in guano or superphosphate of lime. 

His lordship advances to any of his tenants guano for f^rain 
crops, or superphosphate for turnip crops, ¥rithout requiring 
repa3rment tul the Didy-day follo¥ring, and then only at three- 
fourths of their cost. The same advantages extend to the 
purchase of lime. 

In conclusion, I have been thus minute in the description of 
an improving entailed estate on public grounds, as an example 
to others, iconsiderthe arrangements generally as insuring a 
greatly-improved condition of the land, the labourer, the tenant, 
and the proprietor; and, as a necessary consequence, of society 
at large, by diminishing crime and increasing the demand for 
manufactures. Let me impress respectfully but earnestly on 
our le^slators the necessity and justice and advantage of 
extending the provisions of the Drainage Act to buildings and 
other necessary permanent improvements. If the individual 
instance before us is oonsidered proper by the heir to the estate 
(whom I assume to have ooncurred in it), and if such provisions 
are found to work beneficially in a sister kingdom, let them no 
longer be delayed in Englaiid, so that our aristocracy may 
participate in the advantages of a general national progression. 

The absence of railway communication is a sad drawback 
to this portion of North Devon. When larger quantities of 
food are produced ' by improved farming, it will become an 
indispensable requisite. I heard there was some good farming 
in the neighbourhood of Barnstaple, but had not time to visit 
there. Much farm produce is snipped from Bamstimle to the 
Welsh iron districts, but I heard great complaint of extrava- 
^ant freights. A good deal of land had been formerly leased 
lor lives, and exhibits the usual evil consequences. The want 
of root crops and suitable buildings for winter-housing compels 
the sale of much stock before winter sets in, although the 
winters are mild compared with those of our eastern counties. 

Lord Fortescue has improved much land by catch and water- 
meadowing.— Jantiary 27, 1857. 
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Preliminary Expectations.— I have already 100 acres 
completed, and shall finish 170 acres in about «b fottnl^Vk^t^ 
There will he aboat 1.100 iion ^-vdsAl ^\i^Qa^ ^ i%s^ Vn^% 
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making a total lenprth of nearly 2 miles. Each pipe weighs 
119 lbs., so that 55 tons of iron piping will be about the 
quantity. 

The pair of pumps are of 20-inch stroke, and 6i inches diame- 
ter, capable oi raising and discharging, at their ordinary speed 
of 23 strokes per minute, about 80 gallons per minute. My 
great tank is about the size of a small chapel, 30 feet deep, and 
30 feet diameter at the widest part. All the other tanks have 
a communication with it, and already it contains an imposing 
supply of XXX. 

My DOff spring, of 30,000 gallons per diem, will fall into the 
tank to the depth of 12 feet, which is a considerable advanta^^e ; 
in fact, without an abundant supply of water this operation 
cannot be carried out. 

I shall expend £600 for the 170 acres, or about £3. 12«. per 
acre to cover the expense of tank, pumps, pipage, gutta-peroha 
hose, and ever^ expanse except the steam-engine, which I have 
already. Possibly it would be safer to calculate ^nerally on 
£4 to £4. 68, per acre, but much depends on the neighbourhood 
of iron, price of labour, bricks, &c. 

The pipes are jointed with tarred rope uid boiling lead, like 
the common street water-pipes, and placed in the ground about 
18 inches deep. There will be 1 hydrant or iron supply x>08t 
for everjT 11 acres ; 200 yards of gutta-percha pipe (half 2-inch, 
half li-inch) will reach anjr part of the farm. The pumps will 
be enabled, by means of various taps, to distribute either liquid 
manure or plain water, as may be found desirable. 

A man and stout lad to assist him will, I expect, dispose of 
600 hogsheads per diem, say enough for 10 acres. A branch 
pipe of 2 inches will intersect the farm -yard, from which a 
powerful jet will wash the solid manure from under the boards 
and cause it to flow into the great tank. This operation 
requires much water to render fluid the ielly-Uke manure of 
the ruminating animals; as the water will be propelled by a 
fpreater force uian from an ordinary flre-engine, it is easy to 
imagine what a cleansing every comer will receive about twice 
a week. The flies in not weather will be in considerable 
danger, and the heated roofs and buildings may be speedily 
cooled. The animals will, no doubt, get a shower-batn when 
deemed advisable. The whole affidr is amazingly simple. 

In our dry eastern counties we can grow wheat to perfection. 
That plant nas alreadjr sent its roots nearly a foot deep, and 
before another month will have secured to itself sufficient mois- 
ture, by still deeper research and by shading the ground. But 
how stands the case with our early turnips, our second crops of 
grass and clover ? ^ The parched and heated ground awaits in 
vain the much-desired moisture. Well may the western and 
northern coasts boast of their humid atmosphere and luxuriant 
green and. root crops. 
By theae £u!)teixanean pipes I expect to tondsc more oortain 
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and abundant all green, root, and Icpruminous crops. In fact, 
I exDect to maintain a large number of live stock witliout much 
porcDased food, and still grow wheat on halt my laud. 

Assuming that 3-horse i>ower of my engine will be required, 
the cost of a day's application on 10 acres will bo-- 

«. d. 

Interest on capital, at 74 per cent. 6 

lly encineer*t pay tat one day (a youth from the farm) .... 1 6 

One man in the field 1 6 

One youth in ditto 1 o 

Coak for engine (this is, in fact, l«. more than the cost, as 

use screenings at 0«. per ton.) 3 



13 

So, that in fact, 1<. ^. per acre will more than cover the 
whole cost of applying 150 tons of manure, or water, on 10 acres 
of land ; but even if it cost more, under less favourable cir- 
cumstances than mine, the expense is ridiculously small in 
oomparison with the ordinary cost and waste. — Aprils 1852. 

value of Liquid Majiure.— Jbrn^ri^ 12, 1853.— How 
frequently I am told by observant agriculturists that, although 
they have constructed tanks for the preservation of liquid 
manure, they could never perceive anv good result from its 
application. To doubt the value of liquid excrements, would be 
to deny the utility of the sheepfold, and to disbelieve the 
science of agriculture. The great mistake is in using it insuffi- 
ciently diluted on a growing crop. Its strength and pungency 
are iigurious to the roots of growing plants. The urine of a 
cow or horse falling in dry hot weather on young clover, 
destroys it ; no such result would take place durmg rain. On 
light dry soils the danger is greater than on tenacious davs, the 
latter having a fixing or neutralizing power. Plants having 
their rootlets near the surface suffer more than robust bulbs 
9f an advanced growth whose tap roots deeply penetrate the 
BoiL 

Perhaps some of my readers may be surprised when I tell 
them that we irrigate all day long, and every day, wet or dry, 
Sundays and hard frosts only excepted. The quantity applied 
daily may average from 500 to 700 hogsheads. In dry weather 
it is no uncommon thing that we apply one inch per acre and 
cause tiie drains to discharge abundantly, as though it had been 
raining heaviljr for twepty-four hours. We feel that the poor 
hungry sub-soil is thus saturated and amended, and that a 
tiiousand affectionate or affinitive compliments are being inter- 
changed and unions effected between the elements of air, 
water, and the infinit^^mal soluble and insoluble granules of 
mother earth. 

Solid manure might remain for ever inoperative but for 
Nature's drippings, which, in our dry eastern counties, with an 
annual tain-fall of 24 inches, are far too few for bulbous and 
leguminoiis j^kuitB, Henoe the po\«it9 ^ ^^<Qx ^EnsaRR^ "^^ 
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evaporations of summer demandinff nearly all the rain-fall 
of that period ; from April to September, 93 per oent. of the 
rain-fall is evaporated. When we are thoroughly convinced 
that water is manure, that it contains (see Liebig) all the 
organic elements of our bodies, we shall no longer wonder that 
proprietors in our lake and other districts, blessed with a triple 
rain-fall, should, if their Lmd be drained naturally or arti- 
Hcially, consider that the breaking up of their pastures would be 
an act of insanity. Inorganic manure, where deficient, can 
always be cheaply suppli^. I have no hesitation in saying, 
that by the new principle of irrigation our poor pastures, 
constituting so lu^e an area of this kingdom, might be greatly 
increased in quality and fertility, assuming, of course, that the 
water of rivers or of springs were available. In Devonshire, 
irrigation is only made use of on the naturally drained soils ; to 
put water on the heavy clays in their undrained state would be 
injurious. My prooess of irrigation may be described as giving 
an Irish or lake climate to my grass, root, and leguminous 
crops, whilst I retain the natural dryness and heat for my 
cereals ; our natural rain-fall is about 24 inches ; I increase it 
artificially to about 30 inches; 300 hogsheads per acre are 
equal to 75 tons. 

With respect to the necessary dilution of our manure, in a 
dry summer you can hardly dilute it too much — say 1 hothead 
of liquid to 60 of water. During winter, or on a fallow, it may 
be applied in considerable strength. Still, as a maxim, the 
greater amount of water we can pass through our soil, the 
greater will be its fertility, because the ammonia and carbonic 
acid, sunplied by Nature without cost, will be proportionately 
increased. 

The soluble form is the only true and profitable princinle — 
searching, warming, and fructifying the barren subsoil by 
aeration, irrigation, and disintegration. 

When we, as agriculturists, understand chemistry in its rela- 
tion to agriculture, which shows us that there is no difference 
between a bullock and a shower of rain, except in tn-organics ; 
when we comprehend that three-fourths of the weight of our 
bodies are water — that nine-tenths of our turnips are water — 
then shall we believe that water is manure ; then will the 
sewage of every town, village, and railway, be eagerly soug[ht 
after and eoonomizea; th^ will covetous contentions arise 
about trickling brooks and gushing streams ; then will the 
farmer's mind identify the caroonio acid and ammonia of wind 
and water with the fat and lean of his Christmas bullock ; and 
then will the people of this great nation be better employed, 
and better and more cheaply ted. 

It is easy to comprehend that if carbonic acid and ammonia 

are the two great fertilizing solvents and constituents, how 

important must be the maceration and reduction of all manure 

ia abtmdaaoe of water. The eyolying gaMA ax« itond uv ta 
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the water for fertility and profit, instead of escaping into the 
atmosphere and thus oeing lost to their owner. 

Details of Irrigation.— -JV^imry lO, 1853.— In depas- 
turing grasses, which is always most advantageously done hy 
cows or Dullocks, it is well known that the portion covered hy 
the solid manure is untouched for a year, causing ugl^ patches 
and wastes. Now, in irrigating, we turn the jet asrainst these 
masses, which are immediately fluidized, disx)er8ea, and sunk 
deeply into the soil ; and, strange to say, that very spot, hitherto 
avoided by cattle, will almost immediately he more closely 
cropped than any other portion of the field. 

where sheep are folded or fed on clovers, &c., it is well 
known that tney, in dry weather, need a change, the feed 
becoming foul. A heavy shower from the jet removes all 
offensive smeU, freshens and sweetens the feed, manures the 
roots, encourages growth, and stimulates the appetite. 

The Victsitudes of Seasons have often a painful and unpro- 
fitable effect on agriculture. Peas and beans are considered a 
" ^ntleman's " crop ; turnips mildew in a very dry summer ; 
wireworm, slug, and grub, devour the crop. Now, all this is 
set right by the new system of irrigation, for no animalculse can 
withstand the offensive ammoniacal shower ; it either destroys 
them or drives them away. 

I7ie Seeds of Weeds are quickly destroved by saturation in 
the liquid manure tank; as a proof of it, I soaked some 
oleaginous rape-seeds in liquid manure for twenty-four hours, 
as a preparation for sowing ; and, to my grreat surprise, they 
had speared in that short period. The maceration of our 
manure will tei)d to prevent the increase of weeds. 

Cost per Ton of applying lAquefled Manure. — Although Id, 
per ton would pay 7^ per cent interest and all working charts, 
still, as there are occasional stoppages and hindrances arising 
from various causes, it is desirable to calculate on l|cf. or 2a. 
per ton. When it is considered that 100 tons per acre may be, 
as it were, filled into carts, carted from a half-mile to a mile, 
spread and ploughed in, or, what is better, deeply soaked into 
tne soil, for from 12«. to 16«., the charge is ridiculously low in 
comparison with the wear and tear and cost of men, horses, 
carts, roads, and gates. Open boarded floors are almost a 
necessary accessory to the irrigation. By directing a iet of 
water, as powerful as from a fire-engine, into the solid pnading, 
it flows from every shed in a lazy stream through a subterranean 
pipe to the great tank, whence, when still further diluted, it is 
propelled to the fields. It is hardlv possible to appreciate the 
advantaf^ of the irresistible ana all-powerful jet; in five 
minutes it covers your buildings and yards with a torrent of 
rain. It is of a thousand scrubbing-orush power, cleansing 
every oraok and cranny, washing away rats, mice, flies, and , 
smells, and leaving at all times, hut particularly in hot 
weather, a most refreshing sense of ^WtjUWp^ ^^iuqmbbc^^ 
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fat pif^ and other animals in hot weather luxuriate in this 
shower-bath alter recovering the first alarm. A hundred 
gallons of water "per minute shot, as it were, out of a 32- bore 
muzzle, would hardly be faced with equanimity by courageous 
soldiers, especially in close quarters. It feels, close to the jet, 
like a solid substance, so great is the velocity under i-horse 
pressure. ^ ^ 

Iron Pipes, — My subterranean pipes are of 3 inches diame- 
ter, and it is most satisfactory to be able to state that in no 
instance have they choked. When it is considered that the 
pressure on every portion internally is 40 lbs. per inch, this 
mav be easily conceived. The fluid is in fact a confined, 
rushing, irresistible stream, travelling about 120 feet per 
minute with an impelling force of 40 lbs. per square inch, 
which would of course compress or elongate any compressible 
substance. It is highly desirable that there should be no right 
angles in the pipes, all abrupt diversions proving great obstruc- 
tions and causing waste of power. Easy curves are commen- 
dable, especiallv at the attachment of the hydrants. As a 
general rule, the larger the pipe the less the friction and 
resistance, the stream travelling more slowly. Bear in mind 
that it is impossible to force the contents of a large artery 
through a small vein without mischief. I work two lets 
attached to Ij-inch gutta-percha pipes. When we only worked 
oue jet, there was much mischievous straining, and we were 
compelled to work at low speed. 

The Tank. — Great mistakes are made in regard to tanks, 
which need by no means be expensive. For instance, my tank, 
which is 30 feet in diameter at the widest part, and 30 feet 
deep from the crown of the dome, is only 4^ inches thick, set in 
cement, the dome being of 9-inoh brick worK, having a bearing 
or footing of 16-inch work. My tank, which holds from 70,000 
to 80,000 gallons, cost only about £80 complete. All tanks 
should be circular, and worked from the surface downwuds. 
For instance, a band or circle of brickwork, 6 feet deep, then 
another excavation of 6 feet, and another circle of brickwork, 
and so on to the bottoin. By these means there is an avoidance 
of those dangerous slips which are caused by the pressure of 
the superincumbent mass, which pressure is received by the 
bricked circle. I speak of heavy clays. The dome is, of course, 
built upwards, and loaded or banked with earth as the work 
proceeds, to prevent its bulging outwards. No scajQfolding is 
needed for the dome. 

Summer's Sun and Winter's Frost must be guarded against, 
for on a hot day in July or August, gutta-percha pipes, when 
empty, will melt like wax ; therefore a cork should be placed 
in the end, or, what is better still, there should be no stoppage, 
— one lad relieving the other at meal-times. In winter, your 
^tta-perch& pipes would be full of ice in the morning ; there* 
rare, to avoid thiB, raise the aootion abov^ the liquid in the 
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tank, and your pumps will draw and force air througrh the pipes 
and drive out all the fluid, leaving them empty. All the bub- 
terranean pip€»B may be thus emptied, if necessary, or the 

fitta-peroha pipes may be emptied oy the attendants on them. 
ma^ here mention that the gutta-percha pipes, when nipped 
or injured, are repaired by removing the damaged portion and 
bringing the two ends together like melted wax. It is worth 
while to see how it is done by the Gutta-Percha Company, as 
there will be frequent occasion for the operation. 

Amonffst several practical difficulties was that of preserving 
the fluid condition of heavy bullock manure, decomposing 
horseflesh, and other substances. If we stir up a pailful of 
buch matter, the heavy particles soon subside, leaving the fluid 
on the surface. Now, with an abundance of manure, it became 
occasionally desirable to apply it to fallow land during winter 
in a dense semifluid condition. This we have successfully 
accomplished by agitating the contents of the tank in the vici- 
nity of the suction- vessel, by air passing with great force and 
velocity through a gutta-percha jet, attached to a gutta-percha 
pipe. Of course it may be reduced b^ a larger supply of water. 
A ton of heavy bullock-pudding requires about 15 tons of water 
to make it comfortably available, although it ma^^ be proper in 
dry weather to use much more water. In the liquefaction of 
the solid pudding under the boards, the jet, as from a tire- 
engine, cuts and liquefles the mass until it flows in a stream 
like molten lead to the great tank through subterranean 
pipes. 

Of course, the gruel may be either ** thick and slab," or 
** thin and toast-and- water-like," according to the propriety of 
its application. Some idea majr be formed of the liquefying 
power of the system I have described by my stating that at one 
time I had in my great tank about 20 or 30 dead horses and 
oows, besides some 250 loads of bullock -pudding, sheep and pig 
manure, &c., nearly all of which has flown through the jets in 
fertilizing showers. Of course, I need hardly say that an immense 
quantity of water has been used in the maceration, detachment, 
and liquefaction of so much solid matter, probably not less 
than mm 30,000 to 40,000 eallons per diem. 

Although the irrigation nas only been in operation for eight 
months, it is telling very unmistakably on the protits of my 
farm. 

For instance, a piece of red dovcr, of 8 acres, being an im- 
perfect plant, was condemned to be ploughed up early ; but on 
the application of the jet it produced enough to man tain 13 
sheep per acre all the summer ; thus setting free my other tields 
for nay. My young clovers were fed until late in November. 
Again, so greatly has it increased my produce of roots, both 
swedes and mangold- wurzel, that with 40 young bullocks and 
100 sheep, besides cows and calves, they wiU« unless I lar^elt 
increase my stock, carry me on into 3\m&« 
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I hope we shall never again be asked, " What has soienoe 
done for agrioultore ?" It is impossible to see this mode of 
irrigation without feeling that we owe it all to science. Without 
mighty steam and imperishable gutta-percha, ¥rithout cheap 
iron, vain would be any attempts at sucn an operation. Who 
can help loving and admiring science, which removes the veil 
of ignorance, and gives us some insight to Uiose wondrous ope- 
rations of nature, enlarging our minds, and filling them with 
awe and reverence ? 

The time is fast approaching when the farmer will receive 
back weekly, from our towns and cities, his supplies of food, 
altered in form, but scarcely in value. How reasonable and 
delightful to trace the bullock of to-day returning this day 
week, and passing through the jet to produce on the morrow 
the food for another bullock. Tne arterial supply and venous 
return will be the Harveian agricultural circulation. 

We ought to be the richest agricultural country in the world. 
Not only do we consume all our own produce, but tax the world 
for necessaries and luxuries ; not only may the farmer demand 
back his bullockaand sheep, his piss and poultry, his bread, 
butter, cheese, eggs, and milk, but ne may claim to have them 
flavoured with the spices of the east, the cofl^ee of the west, and 
the tea of China ; port, Madeira, sherry, brandy, and liquors ; 
the luscious orange, and luicy grape, Turkey fi'gs and Arab 
dates ; and how thankful should he be that free trade will sup- 
ply him with millions of quarters of American maize and Baltic 
wheat, hundreds of miUions of French eggs, Dutch cheese, 
Holstein butter, and Ostend rabbits — all showerinj^ on his farm, 
in rich brown drops, to fill it with plenty and proht. No longer, 
then, should we hear of farmers feeding their animals on mil- 
lions of oilcake and com, at a certain loss of 33 per cent., for 
the sake of replacing that which has left their farm for ever to 
pass down sewers, to be food for the marine plants of the 
great ocean, or only to reach them again in the shape of 
Peruvian guano at £10 per ton. Let landlords and tenants 
believe that town sewage and bullocks and sheep, and guano 
and oilcake, are identical, and then this reckless ifolly will be 
redeemed. Like the great Jenner's vaccination, it will ulti- 
mately prevail, but " mv hope is in the future," and another 
centurv may teach us all agricultural wisdom ; some few have 
learned it already. 

Details of tne Steam Power Employed.— 3farcA 3, 
1853. — I purpose to enter generally on a consideration of the 
agricultural steam-engine — ^its advantages as an economic agenL 
but more particularly the care, anxiety, vexation, trouble, and 
expense arising from the want of a proper knowledge of its 
management and requirements. 

The very introduction of steam power is a monitor of intelli- 

^nce and progression. It increases the farmer's care, attention* 

mad reeponaibuity i it stimulates and eD^igVitena tha labourer. 
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Unlike the two pieces of stiok called a flail, with its one idea for 
the labourer and fanner, the steam-engrine has almost a vitality ; 
its 3,000 or 4,000 bolts, rivets, nuts, screws, brasses, straps, cogs, 
Talves, slid^, springs, flues, bars, water-gauge, steam-gauge, 
joints, packing, and a hundred other little matters, keep you 
always on the out vive, and in a state of hopeful care and 
anxiety. Tou feel that you have under your care a monster or 
volcano ready to avenge your neglect, by sending you and your 
buildings flying into space, like a shower from Etna or Vesuvius. 
It throbs and pants in placid regularity ; but neglect to lubri- 
cate its numerous bearings, and your ears will be assailed by 
screams of complaint and distress. Nothing perplexes and 
bewilders an ordinary farmer, from a backward district, so 
much as the apparent complication of bands and pulleys, and 
the various connections of the steam-engine. I honestly believe 
that the annual agricultural shows, with their now numerous 
machines in operation, are doing much to withdraw the agri- 
cultural mind from its obscurity. How much more quickly 
would this be done could agriculturists investigate the sreat 
economic applications of steam in our factories, worksnops, 
mines, and steam- vessels ? The railway locomotive is itself, 
perhaps, the greatest travelling monitor we have ; and much 
was done by the machinery department of the great Exhibition. 
Let us hope that in the new Crvstal Palace a more calm and less 
hurried opportunity may be likewise afibrded and made use of 
by the milnon. As I see by recent accounts that the Marquis of 
Tweeddale has succeeded perfectly in working ploughs by steam 
power, we must all soon square our fields, knock down our fences, 
get rid of our prejudices about hedgerow timber, and learn our 
lesson about steam. 

Our agricultural engine-makers will pardon me when I say, 
that they have had much to learn and improve upon during the 
last three or four years. When you first think of having an 
engine, your mind is racked ¥rith doubt whether it shall be 
vertical or horizontal, high pressure, low pressure, or expansive. 
But suppose this settled; then comes the number of horse- 
power — tour, six, eight, or ten ; then the size, form, and thick- 
ness of boiler — whether flue, ordinary, Cornish, or tubular. In 
fact, the use of a steam-engine is a sort of experimental school 
of improvement and alteration. It is a great chance but that, 
having decided upon your engine, you do not quite know 
whether you had better drive with cogs or bands ; and whether 
the latter shall be of leather or of gutta-percha, or of both — the 
gutta-percha re])resenting the slice of ham in a sandwich of 
two leathers, which is the latest and best improvement. 

Kow, as I have had to buy my experience, and undergo the 
sentiments of doubt, plague, and mystery which I have just 
expressed* I consider it a public duty to communicate the 
results of my lesson for the benefit of such of my brother agri- 
oultuziBts M have a desire to be infonnedl. 
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The first and most ^t^neral mistake is in hayinf^ too small an 
engrine, and particularly too small a boiler ; always haye an 
engine two-horse power larger than you think you shall require, 
as you are almost sure to impose some extra work upon it ulti- 
mately. It is a false economy to go to a cheap maker, or to 
screw down the estimate. A boiler should contain 25 cubic 
feet of space for each horse-power, which they seldom do, but 
which was a rule laid down oy the memorable Watt and Tred- 
gold ; remember that the power is in the boiler, not in the 
engine, the quantity and pressure of steam being the measure 
of ^ower. Mine is a flue Doiler, three-eighths of an inch thick, 
which answers yery well. 

Now, with regard to fines or chimne3r8, or shafts, enormous 
mistakes are made, especially with flue boilers. Tour engineer 
leayes you, as he did me, all trim and clean, with an assurance 
that steam -fines keep themselyes clean, and free from soot, and 
require no cleansing. There neyer was a greater mistake than 
this. The oonseauence is, that you go off admirably the first 
two or three weeks, when yon gradually require more coals, 
more stoking, and get less and less steam ; your temper gets 
soured, and all goes wrong. This was precisely my case ; so I 
broke open the brickwork at the back of the boiler, and found 
the bricked fines and the flue of the boiler almost choked with 
fine sand or inorganic matter, which, being the incombustible 
residuum of the coal, was carried along by the draught, and 
deposited gradually, like drifted snow or sand. The result of 
this obstruction was what we see almost daily — a black suffo- 
cating line of smoke spreading its nuisance far and wide, a sure 
indication of waste ana mismanagement. I forthwith established 
iron trap doors at each end of eyery flue, and also whereyer there 
was a bend or turn, so that once in a week or ten days eyery 
flue and comer may be cleansed of the sand, which often 
amounts to one or two sackfuls. By this and some other 
arrangements the smoke is conyerted into gas; we generate 
steam easily and abundantly, and little or no smoke issues from 
the chimney. 

The importance of cleaning boilers inside and out is great, 
seeing that iron loses its conducting power when coatea with 
inorganic earthy matter. Another yery important matter is to 
haye ample depth and space under the fiimace-bars, so that an 
abundant supply of cold air may enter ; otherwise your bars 
will be frequently melted and destroyed, and you will be tor- 
mented by an unaue accumulation of yitreous masses or clinkers, 
which, aahering to the furnace-bars, obstruct the drauj^htof air 
which ought to pass between them, and without which there 
cannot be perfect combustion. I haye also a oontriyance for 
admitting cold air at the end or back of the bridge or furnace- 
bars. We ^t smoke instead of gas, because we do not admit 
air in sufficient quantity. I am satisfied that air should be ad- 
autted at the two ade% oi the aah-pit, aa noli aa in the front $ 
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the colder the air the more oxyi^n it contains in a ^ven space, 
and the more clear and brilliant will be the tire. Awater- 

Soge and steam -gao^e are both essential, the former of glass, 
[e those on the railway engines, packed with vulcanized 
India-rubber rings, or you will always be breaking thenu If 
we could always see the water playing or boiling in the gauge- 
glass, we should not hear of these melancholy explosions. 

I have two steam-gauges — one a spring one, the other of quick- 
silver, like a barometer. This is a more correct and safe indicator 
than the former, the difierenoe being very considerable, sa^ 25 
per cent., owin^, no doubt, to the mode of iixing the spring. 
We work, at hi^h pressure, say 40lbs. to the inch (sometimes 
50 to 60), which is more economical in fuel than lower pressure ; 
of course, every attention should be paid to the safety-valve. 
We keep our boiler about three-fourths full of water ; the tire 
is banked up at night, so as to be ready for a start in the 
morning. 

Before I proceed to the very important consideration of brasses 
and bearings^ or supports, I would remark that our old tumble- 
down farmeries are by no means adapted for so mighty a power 
as steam, which would rack them to pieces. It is essential that 
the foundation for the engine, and the walls or supports for the 
axles or shafting, should oe so strong as to allow of no move- 
ment, trembling, or vibration, which would cause a serious loss 
of power and increase of wear and tear. It is only those who 
have witnessed steam machinery that can properly appreciate 
the immensity of its force. 

Having now your shaftings sufficiently strong with bearings at 
close intervals, take espeoialoare to have the brasses long enough, 
which thus diminishes the ratio of pressure by increasing its 
area. Take care that, while your brasses are screwed suf- 
ficiently dose to prevent play or oscillation, they do not press 
on the shafting. Most wond mistakes are made in this respect, 
as I know from annoying experience. Remember that if you 
screw the brasses tighUy to the shafting, it acts like a skid on a 
wheel or a break on a railway- carriage—the lubricating oil is 
excluded: you get heated liearings, enormous friction, and 
most likely breakage or injury to your machinery by obstruc- 
tion. Wnere we depend, as we must do, on agricultural 
labourers for our engine-drivers, it is highly essential to watch 
over and instruct them in these matters. It is no uncommon 
thing to see them pouring or wasting oil into the holes of the 
brasses without previously removing or picking out the dust 
or dirt, oonsequentlv the oil does not enter between the shaft 
and the brass, and they get hot and abraded. 

In all rapid movements, such as the thrashing-machine drum, 
which in my case makes 1,200 revolutions per minute, a most 
vigilant attention to the brasses is indispensable. The brasses 
should be examined after each day's thrashing ; and, if fluted or 
wom« should be eross-filed with a baU-TQ!QBjQLimoQfi^A&%%l^v^ 



96 HOBSB POWEB. 

as to permit the lubricatingr oil to traverse. Good machine* 
makers have often sad reason to oomplain of the ^ss negli- 
gence and clumsiness of farm mana|fement of their engines, 
acting injuriously alike to all parties. As I look upon the 
highly-finished and smoothly-working engines at our great 
shows, attended by their vigilant makers and managers, hoping 
to receive the prize for economy in fuel and execution of work ; 
when I subsequently examine the judges' reports, and read 
of 4 or 5 lbs. of coal per horse per hour, I ask ^lyself, how 
will all this be altered when we find them on a farm, with 
foul dues and boilers, worn brasses, hot bearings, and careless 
management. 

The cost of engines in the south of England may be taken at 
25/. per horse-power, to which it will be safe to add 25/. more 
for thrashing, chaff-cutting machines, grinding-mill, turnip- 
cutter, shaftmg-bands, &c. ; so that you get all paid in a six- 
horse power engine for about 350/. to 400/., which will cover 
bricklayers' and carpenters' work in ordinary cases. 

The annual cost of repairs to machinery, brasses, driving- 
bands, and occasional fractures, may be set down for the whole 
machinery at 5/. per horse power, or 30/. for a six-horse engine 
— assuming, of course, that it is worked all dav long, and every 
day up to its full powers. The consumption of ooals, with clean 
flues and good management, will be 6 to 7 cwt. per day, or 
10 to 11 lbs. per horse per hour. As a matter of detail, }roa 
will require for your steam horses rape oil for bearings, Russian 
tallow lor cylinder, white and red lead and soft hempen cord 
for packing, and leather thongs or rivets for your bands. Your 
engme-man should have a vice, anvil, forge, nammers, two half- 
round and twp square files, pincers or blacksmith's tongs, 
spanners, screw hammers, &c. I prefer an intelligent agricul- 
tural labourer as my engine-driver, and give him lOs. a week, 
except at harvest, when he has double pay. I ought to say 
that all riggers or driving-wheels should be turned smooth, 
which causes the driving-band to cling to them by excluding 
air. If left rouffh from the casting, as mine were originally, 
the driving bands slip. 

In conclusion, let me remark, if I have not been already too 
tedious, that horse power cannot be compared with steam-power. 
Horse-power is very variously estimated by engineers, accord- 
ing to the size and keep ; but assuming it to be the power of 
raising 33,000 lbs. a foot high each minute, remember that four 
hours of such labour would constitute a day's horse work ; 
whilst so long as you feed your steam-horse with coals and 
water, you may work it night and day. I have seen it stated 
that one-half the population of the whole globe would be re« 

Juired to turn out our manufacturing quota by "manual labour, 
f we used horses, instead of steam, we had need sow every 
Mere with oats and hay ; we should want millions of grooms 
Aod whale dtiea of stables. K we ahould auoceed in getting a 
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few hundred thousand farriers and horse-doctors, where tho 
hides would come from for harness I reallj can form no idea. 
Let our non-steamine agricultural friends imagine that one of 
our ocean steamers of 1600 horse power would require, working: 
night and day, four relays of horses and two relays of men — 
that would be 6,400 horses ; one man to every four horses would 
be 1,600 grooms and attendants, to say nothing of hay, straw, 
com, water, for 14 days, with 6,400 sleeping stalls for the 
horses, with beds and provisions for the attendants. Noah's 
ark or Smithfield wouldf be nothing to it. This is ridiculously 
though truthfully illus^ative, but not more so than to oppose 
long custom and the flail to science and steam. 

Let us not for a moment suppose that steam displaces manual 
labour. It has had the reverse effect in manufactures, and so 
it will in agriculture; for it brings with it general improve- 
ment^ progression, abundance, and cheapness. 

Pumps and Pumping .— Octo6er, 1853. — There is no 
action so simple as pumping, and yet which, in my case, occa- 
sioned us more vexation. Pumping water is easy enough, pro- 
vided your valves fit closely on their seats, and provided 
you have no pin-hole above the water; for, however minute the 
aperture, your pump will draw air instead of water. Many have 
been plagued considerably by force-pumps attached to high- 
pressure steam-boilers; 1 was for a long time, and from a 
simple cause. When the supply of water was shut off from 
the force-pump, in its attempt to form a vacuum, it drew air 
through the packing, and forced it back again, and thus after- 
wards, when it should have drawn water, drew air. I have 
now in the pump-barrel a small tap, which we open before 
turning off tne water, and through this the air enters and 
escapes without distressing the packing, — great has been its 
comfort. 

The pump- valves should be accessible, for in pumping semi- 
fluid manure occasional obstructions will occur hj pieces of 
turnips or mangolds, sticks, straws, or bones, getting under 
them, thus preventing their striking equally on tne seats ; the 
wear on them is considerable, seeing that they are struck 
down fifteen times a minute with a sledge-hammer blow, or at 
60 lbs. per inch about 450 lbs. each blow. When these valves 
get fixed, or do not act, much time is lost in unscrewing 
the taps. It would be very desirable to have the power of 
flushii^: them with water by a pipe and tap from a cistern 
above, which would often remove the obstruction. 

The valves and their stalks should, when not a ball, be of 
strong wrought iron, all in one piece. My original cast brass 
or iron stalks snapped off like glass, and were hurried away 
like straws. This reminds me that under the pump barrels 
^ould be a cast-iron roomy box, easily accessible, where pieces 
of iron, stones, &c., that are drawn in, may, when deported, 
be oocaaunally xenio?ed« and thua pt«v«DJ^ ^^ «Sii^ft ^V '^ 

s 
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barrels striking upon them to their injury. The threads of all 
the screw-bolts should be very deeply cut, and everything 
should be extra strong:, otherwise with a pressure of 60 lbs. 
or 70 lbs. things will be all to pieces. 

So dense has been the fluid of our manure^ as compared with 
water, that the valves should have a sufficient weight to drop 
on their seat ouiokly, otherwise, as in my case, the semi-fluioL 
manure will oDstruct their descent and prevent their action. 
I And it perfectly imnecessary to have expensive brass valves ; 
where the pumps are in frequent action the friction of the fluid 
keeps them free and smootn. My pump-barrels are of brass, 
5-inch diameter and 20-inch stroke. ELad I known what I 
do now, they should have been of iron, as a cheaper material 
and equally useftil. They work through a packing of soft 
hempen cord, saturated with melted Russian tallow. This 
same tallow I use in a cup with tap, to lubricate my slide 
-^ve above the cylinder of my steam-engine. 

The various taps in connection with the pumps and the 
subterranean pipes should be all repacked occasionally with 
well-greased rope, and if set fast by rust, in consequence of 
not l^ing recently used, a little oil insinuating itself between 
the surfaces will render their detachment easy. In the flrst 
instance, for want of knowledge in these matters, I have seen 
three or four men straining with levers and destroying pro- 
perty where a boy could with ease have turned the taps or 
stop-cocks. Now, however, we scarcely know what it is to 
have an impediment. 

I find it convenient that my engine will drive a i)air of 
4 feet 4 in. mill-stones, and also work one barrel of my pumps, 
throwing at 30 revolutions per minute 50 eallons per minute. 

1 reckon four-horse power for the stones and two for the pump. 
If we work the two barrels, two jets should be open. The 
resistance of the jet or fountain costs some power ; for when 
removed and the liquid merely flowing out of the l|-inoh or 

2 inch pipe, the engine runs off as if it had but little work 
to do. 

There is a great convenience in the fountain-like jet, espe- 
cially amongst growing crops where a man must not move 
about, as he can thus command 50 or 60 feet on each side of 
him ; but it is at some cost of power and waste of ammonia. 
If tJie pipe were pierced with holes like the eyes in a 
lamprey, tne liquor would flow through easily, cheaply, and 
without the same loss of ammonia. There would be more 
labour in moving it. 

When pumping manure up a steep incline, it is desirable to 

finish off by pumping water to cleanse the pipes ; or at ail 

events to turn off the tap, to prevent the return of the liquid, 

which would dribble away into the lower grounds frt)m the 

Bolid matter, and leave it to incrust or choke the pipe. The 

only ease m wbioh we had a subiemi&MiL «toppa«e was from 
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this cause; the tap was not turned off, and the other fields 
being: lower, the lienor naturally flowed back each day of 
pumping:, ^ot havinfc occasion to return to that field for 
three months, some of the pipes were found choked with solid 
manure. 

Hetrospeotive. — My irrigation bein^ now perfect, without 
check or hmderance of any kind, I consider it an agricultural 
duty to allude to the ditnculties, and, show how they have 
been overcome. 

Smell from the Tank, — Although this tank is domed oyer, 
with trap doors, the effluvium was inconyenient at 100 yards 
distant: the introduction of a jet of waste steam cooks the 
smell as it rises. The steam must be introduced above the 
liquid, not into it. Steam is a wonderful purifier. A constant 
jet of air pumped through a gutta-percha tube into the liquid, 
causes a constant boiling up of the solid and liquid, so that they 
are both drawn into the suction. This air-tube is generally 
near to the suction-bulb, thus counteracting the tendency to 
solidification around the bulb which would otherwise take 
place. The suction-pipe and the air-pipe must all be of gutta- 
percha, so as to be easily pulled up, shaken, or examined. I 
began with iron pipes in the tank, but found them useless 
because they coula not be lifted or examined. The bulb at the 
end of the suction-pipe should be at least 3 feet long and 2 feet 
diameter, with about 200 holes of 1 inch diameter, so as to admit 
a gradual, easy entrance for the manure. On the top of the 
tank you will have a winch or well-rope attached to the suction- 
bulb. An occasional shake or examination of the bulb will be 
useful. This may be done without stopping the pumps. K 
you have much solid matter in the tank, and only use it occa- 
sionally, the liquid will become sufficiently dense to float the 
whole mass several feet thick. In order to intermix and dis- 
tribute this mass, a iet from the pumps will cut it to pieces and 
mix it with the fluid. A weighty collar should be placed round 
the nozzle of the air-pipe to keep it down in the liquid. 

Pump Valves. — It is necessary to have spare valves, and have 
them turned true every now and then, otherwise you will draw 
air instead of liquid. Of course your plunger barrels must be 
carefully packed with greased rope. A very^ large air-vessel is 
indispensable, not less (for such pumps as mine) than the size of 
a 20-gallon cask. I have three in immediate connection with 
the pumps. If you are deficient in air-vessel you will break 
your machinery ; and you must have in addition escape-Valves 
close to the pumps, otnerwise when there is a stoppage on the 
fields you will break your machinery by hydraulic pressure. 
If your pump-barrels are too large in proportion to your sub- 
terranean pipes, you will come to a deaa lock, break machinery, 
or waste power. There is a proper proportion and velocity 
that cannot be violated with impunity. Again, long kngths of 
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small gutta-percha tubing impede the transmission of fluids. 
I never use now smaller tubing than 2-inch, and this is in- 
flexible unless you insert at intervals corrugated joints. The 
jet alone causes much resistance, and taking it off the engine at 
once increases its speed. Mr. Telfer uses no jet, and gets no 
fountidn. This may answer well on his sandy soil, but on our 
hard and cracking clay such a system does not answer, for 
obvious reasons. Of course, in standing crops of roots, &o., a 
fountain or shower of at least 40 to 50 feet is imperative. 
Working a oouble set of ij-inch hose with two jets greatly 
eases the engine. — 1854. 



4. SEWAGE ICAlfTTBE.^ 

TFhat is Sewage t — In it the chemist recognizes legs of 
mutton, rounds of beef, and ^ basins of turtle ; cargoes of 
sugar, coffee, and port wine, millions of 4lb. loaves, and thou- 
sands of tons of cheese and butter. Therein are not only all 
the alimentary productions of our own country, but also our 
enormous alimentary imports — altered in form, it is true, but 
scarcely in utility or value. It is truly a well-known but 
iinworked mine ot ^old. equal in annual value to one-half the 
interest of our national debt. We might call it a stream of 
liquid guano. It exists in a form of peculiar availability, and 
almost self-portability ; its fertilizing powers are enormous. We 
may estimate its value by the sums expended to compensate for 
its loss. We pay for our guano two millions annually ? for 
unnrotitable oil-cake and com, to feed our manure-making ani- 
mals, many millions; and vast sums are annuallv abstracted 
from the agricultural pocket for phosphates and other artiddal 
manures. 

Nationally this neglect of sewa^ is a great calamity, but one 
that, it is to be hoped, may receive a gradual and wholesome 
correction. If it is considered ruinous by the farmer to waste 
the excrementitious deposits of his animals, with still greater 
force does the objection apply to the waste of our sewage. 
Experience has taught the writer of this article, that there is 
no material practical difficulty to overcome in its economy and 
appliance to the soil as a fertilizing a^nt. It is not more 
difficult to convey than the water which intersects our streets, 
and Unds its way into every house. It may, in fact, be con- 
sidered the venous return of an arterial circulation ; and the 
more abundant its liquefaction, the more valuable it becomes, 
seeing that water alone contains all the organic elements of our 
food. It is hardly possible to treat this subject except as a joint 
question of sewage and irrigation with drainage. 

. .. * Fhun Morton*! Cpelqpmdia tf Agrteuiture. (BlacUeO 
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We said there was no practical difficnlty in economizing this 
most Taluable commodity, excepting the all-important one that 
pnblio opinion has not yet appreciated its value. In vain would 
the iron arteries circulate their precious streams through British 
farmeries, unless the British farmer knew its value, and esti- 
mated the results of its application to his soil. The force of 
Snblio opinion must be brought to bear on this great question, 
'each mm that it is liquid guano, brought to his door in its 
only available form ; let him understand that the water of 
solution is independently a means of fructification ; point out to 
him that every valued meadow whose rich crop of hay he covets, 
owes its powers of production principally to the abundant 
supply of moisture. 

It is a question for the landlord and his tenant, for our legis- 
lators and for the country at large. When once convinced 
of its value, recorded registers of supplv will be attached to 
each farm like our gasometers. Quarterly demands for its use 
will be cheerfully paid : our towns will bo cleansed, and our 
oonn^ fertilize. 

The evidence on this subject is too abundant and distinct to 
be doubted or denied. It is collated in a most authentic, 
comprehensive, and detailed form, in a document issued bv 
the (Jeneral Board of Health, Whitehall, London, entitled, 
"Minutes on Information, collected on the Practical Applica- 
tion of Sewage Water and Town Manures to Agricultural 
Production." The copious instances of oost and return there 
exemplified induced the writer of this to carry out the system 
on a farm of 170 acres ; and an experience of nearly one year 
has sufficed to convince him of its easy practicability and great 
pecuniary advantages ; he finds it, in fact, the key to profitable- 
taxming. The cost of the operation verifies the calculations^ 
quoted in t^e Board of Health paper : — 

j6 ». d, 

Tluik (to contain 80,000 gallons) 100 o 

Engine (4-bone) 100 o 

Pomps 6o 

Iron pipes, laying, and hydrants 350 

Gutta-percha distribating pipes, &c 50 

Extra tops, air tcsscIs, and sundry mhior arrange- 

meats •.«•... 6o O 

jf720 

or about £4. 6t, per imperial acre. The price of iron 3-inoli 
pipes, delivered, was £6 per ton ; at this moment (March, 1853) 
they are very considenoly dearer, owing to the great rise in 
iron. The cneapest districts for. iron pines are probably New- 
castle and Glas^w. The quantity used for 170 acres was 50' 
tons. Each nine-feet lenfrth of 3-inch pipe weighs about 
118 lbs. ; quantity of piping per acre about 16 yards, at- 
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5i owl. to 6 cwt. per acre. The working cost per diem is as 
follows : — 

itf M. d. 

Coals, at U. per cwt. 6 o 

Man at Engine 1 8 



'^^J^^}yroT}tkigtmi]tts,eaidmoyingthej^ipeB{ J } ^ 



1 6 

1 

Wear and tear, and repairs 3 6 

IS 8 
7^ per cent, interest on first cost, jf M per annum, or 
torSOOdays 3 7 

10 S 

The quantity delivered daily wonld he, for ten workingr honrst 
130 tons of footer ; hut the specific gravity of liquid mannre 
heing so much greater, the cost of delivery may he rairly placed 
at from l^d, to 2d, per ton. The writer has rather overrated all 
expenses, to prevent disappointment, and he haa also allowed 
for many stoppages that will naturally occur. 

In the manufacturing districts, hoth coals and machinery 
would be cheaper ; labour dearer. On a very large scale, witn 
economical expanding and condensing en^pnes, and a rigid 
engineering supervision, the cost of application might be fairly 
reduced to id, per ton. 

A primary essential to the application of sewage is a natural 
or artificial drainage. In I)evon8hire we find the springs 
profitably applied to irrigation wherever there is a natural 
drainage, wnilst on the undrained clays they are not made 
use of. 

A fflance at the geology of the site of London and its sor- 
ronnding country, will show to how great an ^tent it is avail- 
able, even without drainage; for, although the immediate 
vicinity, being of London clay, would require drainage, the 
chalks, sands, and ^vels, parched up by summer heats, almost 
pray for the fertilizing stream. It is not our province here to 
enter into minute statistical details of cost and remuneration, 
but taking the value of town sewage generally at £1 per head 
of inhabitants, and multiplying it oy the resident urban popu- 
lation, the annual value can scarcely be less than ten to hfteen 
millions sterling. Unmistakable evidence of practical ope- 
rations, as detailed in the minutes of information by the Board 
of Health, shows that the cost of the necessary means for appli- 
ance would be from £3 to £4 per acre, added, as it were, to the 
fee simple of the soil. The farmers, for many miles round our 
various towns and cities, would be largely benefited, after 
payine to public companies a liberal interest on outlay. In 
fact they would, bv these means, receive back their agricul- 
tural products weekly, in the form of town sewage — enriched 
by the consumption of large foreign imports. A few years 
since, the MetropoUtan Sewage Manure Company was esta- 
hliabed, and still exists ; but, for the wanl oi yclcx««j^ oa.'^ltaU 
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and fnun other oaiiBeq, hat not ;et proved rentDnentiTO. The 
■uppliea were abstracted from a subarban sewei, luid led to 
e Yerj rich inarket-gsrdoas, already saturated with town 
_ Lure, and ■ ■ ■ -■ 

of vefretables. . 

t mere nominal price) applv 100 t<.__ ^__ 

per annum. Here the beuehts derived from the sewage ars 
oonsiderable, paiticulaHT in aummcr, but the company look tho 
fonds to convey it to ti ' ' ' ■ fiijni the 

metropolis, beyond the e '.i,'. MiainiTe, 

and wnich most need the a .;. \'. .! T'lt i' -, .:l nltimatolT' 
be taken up and eztende<i by ,',ipitalists havinc mLiremcnna and 
experience. The present w.irks are at Stanley Brid (re, Fulham, 
near London. The evidtinjes are all aufBcientiy clear, that the 
mere water irri^tion of lund i<n this principle of sabteiranean 
pipage, and at the cost immtd, is remnocirative. How mnetl 
more so, then, when aaturiitcd with the elements of our food. 
The question is a frreat one, and deserving the consideration of 
our landholders, statesmen, and of our oorpomte and parochial 
anthorities. 

The necessity for irrigation is becoming annoally more appa- 
rent. The exb^nsive removal of woods, fences, and the genenl 
olearinjt and improved cultivati^on of our conntry, added to die 
daily iDoreasing drainage, render our soil and our climate 
warmer and drier, and contequently less favourable to snoonlent 
nroductions. By the proposed system of irrigatioo, we shall 
have a warm moisture for oni roote and green crops, and 
dryness for our cereals ; in faot, a desirable combinatton of food 
in abundance, for man and for beast. 

The recent eiperimeuts of Mr. Way have shown indnbitablfi 
that we may apply onr sewage to our clay soils at any period, 
and in any quantity, and that the valuable manurial solntionB 
will remain in the soil, chemically arrested by an all-wiae 
Providence for the use of plants, and for the ultimate food 

The facility of removing the London sewage by steam-pow, 
if very obvious. The surplus water of the great Bedford Levd, 
280,000 acres, ia disposed of by steam-power, of 1,200 to l.SOO 
horse. The area ot the metropolis being so much less, half 
a dozen steam-pumps of (four-feet) moderate diameter wonld 
probably dispose of the whole. It is a moat simple and easf 
operatioa, but it is only reasonable to anticipate that many 
years must elapse, and that a greatly increased knowledge 
of agricultural chemistry must be attained by our land-ownen 
andfarmera, ere their conviction of the advantages to be derived 
will induce them to avail themaelves of town sewage, and of 
other similar local reaouroes, too often now entirely neglected. 
The writer of this has applied the principle of liquid or sewags 
manuring to 170 acres of land. An ezperienoe of less thu, 
twelve month* bu proved to Idm thu \^ uyin&EA. N» «• 
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very profitable one, and influenoes most £eiyoarabIy his fatnre 
farming prospects. Numerous are the advantages which result 
from the system : suffice it to say, that his experience justifies 
and confirms the results obtained by others irnder similar 
circumstances. Hitherto, in farming, that portion of the farm 
which produces root crops has, as a general rule, failed to 
pay its own annual expenses, and has entailed a considerable 
charge on the cereal moiety. Sewage or liquefied manuring 
alters this, and renders the root and green crops self-supporting, 
by furnishing a great increase at a diminished per-centage of 
cost. It may be compared to srowing the ordinary produce of 
100 acres, on 60 acres, thus diminisning bv 60 per cent, the 
rent, rates, tithes, taxes, horse and manual labour, and wear 
and tear of implements, roads, gates, &c. In many instances, 
as in those of poor grass lands, which probably constitute one- 
third the acreage oi the United Kingdom, the writer has no 
hesitation in saying that the produce would be doubled, and 
greatly improved in feeding quality. 

A neighoour of the writer has told him, that on a portion 
of land he had irrigated with plain water, he had increased the 
produce eightfold— say from a quarter of a ton per acre to two 
tons. Experience has taught the writer, that no amount of 
solid manuring, particularly on pastures, even at a great cost, 
will, in our dry climate, effect what may be done cheaply and 
quickly by irrigation with water alone, or with sewage. The 
facility and promptitude with which a barren soil may be 
fertilized, is surprising. A rank yellow clay subsoil, when, 
thoroughly saturated with sewage, becomes at once capable of 
producing good crops. The chemical effects appear immediate ; 
nor can this be a matter of surprise, seeing that the solution fills 
every interstice, and surrounds every granule of soil. In lands 
drained naturally or artificially, the writer has seen cabbages 
and roots luxuriate in a miserable plastic clay brought from the 
subsoil, immediately after its saturation with sewage or liquefied 
manure. Its effects are alike beneficial to every agricultural 
crop — cereal, bulbous, or leguminous ; although, in the case of 
cereals, a due regard is required as to the necessity for its 
application, and a judicious regulation of the (quantity of seed. 
With regard to the form of application, the writer's experience 
confirms the evidence collated by the General Board of Health, 
that the hose and jet present very great advantages in every 
respect. 

As to the period of growth, or season for application, the 
writer has applied it at almost everv stage of growth ; in sun- 
shine and wet weather, in winter and in summer : on fallows, in 
wet weather, very strong; in dry weather, more amply diluted. 
During the heats of summer, its frequent application to bulbous, 
leguminous, and green crops, is attended with the most pro- 
^tabJe results, illustrating, in degree, the rapid vegetation 
produced by great heat and moistoie in tcopvoai climates. With 
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an increasing popnlation and limited acreage, the time is fast 
approaching when the concentration of capital on land for 
a greatly increased production will become a necessity. In no 
way can this be done more advantageously than by the appli- 
cation of town sewage, or liquefied manure. In lieu of two acres 
producing barely enough for one cow, six sheep, or one bullock, 
by these means from three to five cattle, or twenty sheep, may 
be maintained on one acre. In extreme cases, enormous resulto 
have been produced. The Meadows near Edinburgh, some of 
them once arid and worthless, have, by being flooded with the 
sewage of that city, risen to an enormous value, and are 
annually let by public auction, at prices varying from £16 
to £32 per acre. It is estimated that the quantity of green 
food cut annually from each acre is from fifty to eighty 
tons. The supply of milk to our great cities would, by similar 
irrigations, become greatly improved in quantity, quality* 
and price. 

It IS singular that, as a closely-calculating people, we should 
nationally have neglected that which has been lon^ economized 
by other nations. A friend of the writer, who visited Nankin, 
assured him, that at the comer of each street was a receptacle 
from which all excrement was carefully taken, a law of the 
Chinese forbidding its waste. It is the only manure applied to 
their corn-fields. It strikes one as a singular anomaly that 
there should be such a neglect and abhorrence of this ordure, 
whilst we import annually enprmous supplies of birds'-dung 
frt>m the Pacific. The extension of the sewage system in our 
southern and midland counties would necessitate the intro- 
duction of steam-power, and, as a natural consequence, enlarge 
and enlighten the minds of the tenants and labourers, who at 
present are by no means thoroughly convinced of the advan- 
tages of steam as an economic agent in agriculture. 

It is interesting to see a boy quietly working his way down 
a field of mangolds or turnips as high as one's knees, distributing 
on each side of him, to the distance of fifty to eighty feet (ana 
if the wind blows, much farther), heavy showers of liquefied 
manure. It is no uncommon thing to make the drains run 
at four feet depth in dry weather ; thus affording ample food to 
the deeply buried roots, warming and fertilizing the too often 
wretched subsoil. The writer has applied the liquid manure to 
cereal crops as late as the end of May and beginning of June^ 
with much advantage, on such portions of the field as required 
such assistance. One of the most important results is the 
destruction or drivin? away of injurious grubs or insects. 
Wire- worm, slug, and beetle either perish under the jet or 
quickly leave the field. Clovers do not fail, and roots are freed 
from knobs, and fingers and toes. 

For a more detailed and comprehensive statement of the 
advantages resulting from liquid manuring, axid It^tql vcf^^- 
tioD, the writer oi thiB refers to aoxne ooimianxaQttXiQiA Vc^tqA^o^ 
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to the Editor of the AgrieuUural Chuette, recently pabliahed in 
that journal. The document issued by the General Board of 
HealUi, Whitehall, London, entitled, " Minutes of Information 
Collected on the rractieal Application of Sewer Water and 
Town Manure to Agricultural Production," deserres the atten- 
tiye perusal of every one interested in this question. No doubt» 
it may be obtained by those who can show that they are 
interested in its objects. Every local board of health in the 
United Kingdom poeseaaes a copy of it^March 1853. 



PART IV. 



SPEECHES. 



Tboip-le-foken— Witham—EastEMex— WIcktaam lUrket— Hadldgb— DniytOD 
Manor— North WaUhazn— Saflhm Walden— London— Hadleigfa—Witham— 
Coffgeshall- Hadleigrh— Safflron Walden—Tiptree— Aberdeen— Witham— Up. 
tree—Braintree— Loudon— Carlisle— London— Woodbridge— Manchester. 

It is right to premise that in the following reports only a 
selection of the addresses given, and those very much cortaQed, 
is attempted. 

Thorp-le-soken^ Jum, 1846.— Mr. Meohi said : It had all 
through life been his opinion that manufactures, oommeroe, 
and agriculture, were inseparabljr connected, and that it was 
impossible to make them antagonistic interests without injury 
to all. In his own case the greater part of his customers were 
manufacturers; while, on the other nand, he consumed com and 
meat, some of it in all probability grown in the very neigh- 
bourhood where they were assembled : therefore, there was a 
beneticiol intercourse between them. The manufacturers were 
still prepared to supply them with goods, but he hoped tibey 
should oe none the worse customers of the farmers if they 
supplied other nations with what was not wanted for the home 
traoe. He looked for the time when agriculturists would 
be in the same position — when they would be able to say to 
foreij^ers, "We have all the com we want, and here is more 
to ship." He believed that would be their position, and that 
it would soon be brought about if they all farmed like his 
friend Mr. Hutley, of Witham. He had no hesitation in saying 
that whilst the a^culture of Essex was very far su]^rior to 
that of other counties, it was very far inferior to what it ought 
to be. In the iirst place, as had been remarked by Mr. Nunn, 
it was impossible to grow com without manure ; and if so, why 
waste it ? If the manufacturers had thrown money down tlie 
drains or into the ditches, they would not be in tne position 
they now were of beinp: able to supply not only the home 4»il- 
fliuner, but to go into £reiga markdia and. ofS»x ^i2Kis»x %?affa^ *^^sb^ 
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competition with those dwelling on the spot, and living:, as was 
thought in this country, much cheaper than themselves; and 
yet they^ could go 10,000 miles and say. ** Here's a razor, or a 
piece of cotton, which we offer jon for less than you can make 
it yourselves, although we live in a country in which bread is 
80 dear." Could that be done without skill, science, and enter- 
prise ? It was the science and superior industry of the British 
manufacturers which enabled tnem to buy iron and otber 
commodities of their opponents, and eend them back in the 
shape of manufactured goods. There was another reason why 
manufacturers had progressed. When they wanted to build a 
factory they hired a piece of ground upon lease, and he believed 
that were it not for the power of getting a certain tenure for a 
definite period, the improvement which had been alluded to 
would never have taken place. He believed further, that the 
basis of agricultural improvement must be leases. He did not 
state this as being opposed to the landed interest of the coun- 
try ; he knew the land-owners to be men of noble sentiments, 
although of course with some prejudices ; but he believed that 
the effect of leases would be to secure a superior class of tenantry 
— men of capital, and men whose land at the end of their leases 
would be more valuable than when they entered upon it. It was 
a painful thing to see men left to chance ; a landlord might be 
taken away and all his best intentions be frustrated. A tenant 
ought to have security, that in improving his land he will have 
an opportunity of seeing part of his money back. 



East Essex, October, 1846.— Mr. Mechi said : He was bound 
to condemn the general agriculture of this country, and this 
county also (though in a less degree), as being very far less 
perfect than it ought to be, or than it might be. Shallow 
cultivation was certainly a crime chargeable upon the afirricul- 
ture of Essex ; they heard very little of subsoiling; ana with 
the great body of agriculturists he believed it was considered 
to have very little effect ; but he was sure, from actual results^ 
that in hard and tenacious subsoils, the effect of breaking them 
np and rendering them pervious to air and water improved the 
permanent fertility of the soil, and increased the return in the 
crops. It rid the land of an enormous quantity of jolly 
old thistles — and economized the exx)ense of cultivation sub* 
sequently. It was a great misfortune for any individual^ 
nation, or county to be self-satisfied, and to fancy themselves 
perfect in their avocation. He held it as a principle that the 
man who rose every morning with the conviction that he knew 
but little compared, with what he might know, was much more 
likely to improve and to succeed than one who might think he 
, had nothing to learn; and, therefore, he should oe prepared 
hereafter to ^nd his improving friend Barker admitting that 
lie had learned a great deal, and bo^^ V> \e&xii «k ^c^at deal 
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more as an anricnlturist. To a great extent he confirmed his 
(Mr. Meohi's) position, for he had expressed the belief that the 
rising generation required a better education, and that educa- 
tion would give them, as a body, greater power and more profit. 
He (Mr. Mechi) believed there was a great want of agricultural 
knowledge among the landlords as well as tenants. In his 
short drive that day it was impossible for him to avoid wonder- 
ing how landlords could allow their tenants to be encumbered 
and robbed by ranks of trees, elbowing each other upon im- 
mense fences. No landlord could thus rob his tenant, without 
robbing himself at the same time, and therefore it was evident 
that they did not know their own interests. Look, for instance, 
at the miserable desire there was for old pastures ; but what 
farmers were there who had had a quantity of it who were not 
aware that it was robbing them from day to day and from year 
to year. If it ever contained good wholesome grasses, which 
was very doubtful, they had long ago worn themselves out, and 
piade way for twitch, weeds, ana evenrthing except that which 
could be profitable to the tenant. From his own observation 
he was quite sure that many an old pasture, which a landlord 
might consider it a crime to break up, would, if farmed upon 
the four-course shift, produce at least three times as much food 
both for man and beast, and employ three times as much labour 
as in its present form. Before he left the subject of education, 
he wished to recommend to their notice the agricultural college 
at Cirencester, of which noble institution he had the honour 
to be one of a committee of five. He could tell his friend Mr. 
Barker, that his principle of practice combined with science 
was there carried out ; and farmers' sons were taught to top 
and tail turnips, and the elements of geology and ogricultiunu 
chemistry at the same time. They had there a professor of 
agriculture ; with teachers of geology, botany, ana land sur- 
veving ; an eminent practical chemist ; and in fact everything 
calculated to remove from the rising generation of agricul- 
turists those prejudices which had oeen the bane of their 
parents. It was not alone with the agriculture of this countv 
uiat he had to find fault ; he eoually complained of one branch 
of its manufactures — ^that of draining- pipes. If the farmers 
were not sufficiently aware of their own interests, to prefer 
cheap steam-power to dear horse-power, the makers of pipes 
and tiles were not much further advanced. On his late visit to 
Sir Robert Peel, at Tamworth, he made inquiries for tile-works, 
and was delighted to find one with steam-power for hauling up 
the day, rollers to press it, hot water to moisten it, steam- 
power to work it in the pug, and hot flues to dry the pipes 
when made, so that a good, and sound article, such as the 
specimens he had shown them to-day, could be produced either 
in winter or summer, and be ready for the farmer in one week 
from the time of being dog from the day-pit. Witlix«^gtt^^A 
quality, no person woo had seen thfiia co\i\dL ^jsixi ^waX^^ki 
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were worth 80 per cent, more than any of the same size made 
by hand, and charged at a much higher price ; and therefore 
he hoped and believed, from conversations he had had with 
some of the intelligent pipe-makers of this county, that if 
landlords and tenants were disposed to drain their land as thev 
ought, the manufacturers were prepared to go ahead witn 
steam-power, and supply them as well as could be done in any 
other county. He saw at Sir R. Peel's 600 acres of land, 
drained witn pipes put in 4 feet deep, where drains previously 
made 2 feet 8 inches had ceased to be of any use. Here was 
illustrated the principle that deep was far superior to shallow 
drainage. There was a particular character in that soil, a 
lar^ quantity of ochreous and iron matter, which in shallow 
drains, with pi|)es and soles, choked them up. A slow stream 
caused a deposit, as they saw in their ditches, but a rapid 
stream cleared itself, and thus the much-sneered-at "pencil- 
cases," or 1-inoh pipes, worked perfectly well when the old- 
fashioned pipe ana sole choked up, showing that the latter were 
not only very expensive, but entirely useless. He lately saw a 
field of twenty acres perfectly drained by a single drain ; it 
was not spring water, but a single drain took all the rain water 
that fell on the field. But how did he know that every part of 
that field was perfectly drained } He made holes in various 
parts of the field, and maced pipes in them, one on the other to 
the depth of 6 feet, and rammed earth round them ; down this 
telescope of pipes he put a piece of stick, like a yard measure, 
but longer, ana he thus found before he cut the drain that the 
level of the water was within 18 inches of the surface. Having 
out a single drain through the field, he then found that the 
water in these trial-holes began to lower, more rapidly near 
the drain, and less rapidly farther from it, but ultimately Uiere 
was no water nearer the surface than the depth of his drain, 
4 feet 6 inches. The result was that the whole field was drained 
by one small and inexpensive drain, when others would pro- 
bably have cut them every 20 or 80 feet, and multiplied the 
cost tenfold. Therefore a man, before he presumed to say what 
dr^ns his land required, should cut his test-holes, and by 
examining his stioK from time to time he would see what was 
drained and what was not. That was important, because he 
had himself thrown hundreds of pounds away by cutting 
drains too close, and he was sure others had thousands, and he 
wished to prevent this in future. 



Wickhaxn Market.— iVbr^m^^r, 1846.— Mr. Mechi said : 

Nature has favoured you in this district with a superior soil, 

and I am happy to say that you have shown proper discretion 

in cultivating it as it ought to be. But I do not consider that yoU 

arefferfeot larmerB yet. So lon^ as I see the liquid manure 

pomnag'^tbe etrong UATQsaasi%\si\f}^^V^rii^ ttxvdsolongai 
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I see you satisfied with keeping merely the tea-leayes, I oon- 
sider that a great defect. Another great defect is the use of 
those lomhering, antiquated, barbarous affairs I would call 
them, wa^fgons. Another point in which you are deficient, la 
deep cultivation by sub-soiling; and one more, which I am 
happy to see is being remedied, is deep drainage. I am (juite 
aware that this county was the first tnat introduced drainage 
into this kingdom, or rather practised drainage in t)iis kingdom ; 
but that is no reason, having been tolerably well done, why it 
should not be perfectly done. We will come to this point, how- 
ever, by-and-by. In the speech which your chairman has made, 
he has been kind enough to pronounce the meed of praise on 
myself, hoping that I may not lose my propert]^. I am happy 
to inform you that I have already succeeaed in doubling tnie 
returns on my farm, and I hope, now that the expenses are over 
— the expenses of improvements — I hope Hh&t I shall be able to 
derive a return for my capital ; a small return as a landlord, a 
better return as a tenant. (Gentlemen, we all know that agri- 
culture is not a very profitable affair. The return is too slow 
for that. As a manulacturer and trader, if I vend an article I 
can very soon replace it by another ; but if I, as a farmer, sell 
my crop of wheat, I have no prospect of another crop until one 
year has passed over my head. Therefore, farming must 
always remain a less profitable occupation than trade, com- 
merce, and manufactures. There are, no doubt, man^ enjoy- 
ments which compensate for the loss of profit. There is a fine 
independence with plenty of open air, and a reference to one's 
farm-yard for a good dinner, it one requires it. But if farming 
is an operation slow and of small profit, how very essential is 
it that that business should be conducted in the most profitable 
manner. I am quite sure that a great deal more com might be 
grown, and much more food produced, than there is at present, 
when I see those thousanas and tens of thousands of ugly 
stumps called pollards, that meet me at every turn and comer, I 
consider their being allowed to remain, a disgrace to the land- 
lords of this country. The value of these pollards, when cut 
down and carted home, is not on an average one shilling each. 
I believe I speak the truUi in sayiuff so, and I am quite pre- 
pared to prove that the damage they do annually to the land is 
more than their whole value. We see also a great many scrubby 
timbers, as they are called, worth two, three, and four shillings 
each, that annually do a damage to the tenant of two, three, 
and four shillings each. Multiply these losses by manv millions, 
and I believe you will find the damage done equivalent to the 
whole of the malt-tax annually. That may be considered a 
bold assertion, but I believe by calculating the number of trees, 
the average number of trees on each acre of ground, you will 
find it a correct one, and that the damage is rather undervalued 
than otherwise. I believe that the desire on the ^«xt ol ^Jbib 
landlords iat gnming timber is Tery liEt daTaiin AAtiv W*Sa«w» 
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that it was not a desire to injure the tenants, but a mistaken 
notion that it was proiitable to grow them, and that the rent 
was lower in consequence. But it never can be profitable to 
have in our corn-fields trees in competition with tne unrented 
forests of America, and other parts of the world. And as to 
timber, there is no fear of our having timber for every purpose 
80 long as we have money to buy it from other countries, 
and convoys to protect it home in times of war. I therefore 
hold it to be a prominent feature in the improvement of agri- 
culture, that the landlord should cut down timber-trees, except 
those that are ornamental and pleasant to the eye ; and I am 
sure the tenant would not object to pay on the average an in- 
creased rental of two shillings per acre, more or less, varving 
with the number of trees on the estate. No doubt the landlord 
would ultimately derive as great benefit as the tenant, because 
the tenant, deriving more profit, would become a man of better 
capital, and more able to pay his rent regularljr, and the 
estate or farm when it changed bands would be decidedly at a 
premium. 

Another great defect, as it appears to me, in your district, in 
common with many others, is the wretched form and state of 
the buildings. We have a queer-shaped barn here, and a cart- 
lodge there, and a granarv m another place, and generally so 
arrauffed, that everv wind, that blows in winter can nave a pas- 
sage through the wnole. The result is, that the cattle are much 
longer fattening, and of course much less profitable to the 
tenant. Temi>orary buildings in agriculture must no longer be 
the order of the day. I had the honour lately of an interview 
with his j^ace the duke of Bedford, who, as a great cultivator, 
and making a most profitable return from his estates, has found 
it answer nis purpose better, when buildings require mat 
repairs, to pull them down and rebuild them of bricks, sUte» 
andiron. 

The hedgerows of this county are certainly superior to ours 
in Essex, very much so ; but still I think there is great room 
for improvement. I think it is a mistaken notion to grow our 
own timber for firing ; it is much dearer than coals. It would 
cost but three-pence or four-pence an acre at the utmost to keep 
these fences neatly trimmed, as we see them in Norfolk and 
Cambridgeshire. We may as well take a lesson and do all that 
is desirable, because attention to fences is profitable ; and also 
because, from being well kept up, thev look exceedingly neat. 

I do not think tnat the farmers of this country apply suffi- 
cient capital to the land ; that is to say, I think they take too 
much land in proportion to their capital. The conseauence is, 
the best use is not made of that capital. I do not believe that 
any man can farm to the utmost extent of profit in these days 
without purchasing artificial manures—^uano for instance,— -for 
his distant izeJds, tnus avoiding cartage ; and a lar{?er quanti^ 
^ yard manvae fw hii near ndda m^ ^^ Q<Qi\i^«.t&ou,t and 
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better agrionltural implements. Mr. Kutley, a grreat authority 
of our coanty, who farms 2,000 acres in a most profitable 
manner, said, at oar Witham meeting^, thatheoonsideTCd gVLnno 
paid itself in the straw alone, besides the crop, and that he has 
now 100 acres of wheat dressed with 2 cwt. per acre of gnano. 
And I can tell you further, ho never feeds on a piece of doyer, 
or a piece of fine rye-grass or tares, without giving his sheep 
one pound of oil-cake per day. It appears to be a great 
expense. But what is the result? Enormous crops bom of 
roots and of wheat. And his system is profitable, because every 
two or three years he hires an additional farm. 

The question of deep cultivation is very important. I 
know that the majority of agriculturists consider that sub- 
soiling is not either a profitable or a proper thing. Now that 
is one of the greatest mistakes that ever was made in apicul- 
ture. If you see a farmer ploughing his ground five inches, or 
six inches, you will find him digginfj^ his garden to fifteen or 
twentv inches' depth. If you ask mm why, he says, " I can 
^w oetter crops in my garden by deep cultivation." How 
inconsistent then ! — if the one operation be right, the other is 
wrong. Besides, if increased depth of cultivation be injurious, 
▼ou must carry out the principle and say that two inches are 
better than three inches, and that one inch is better than two 
inches ; and thus you must go backward, and in course of time 
there would be no cultivation at all. I say you must carry out 
the principle. What is there magical in the favourite depth of 
six inches, except in the power of a pair of horses to draw the 
plough and do an acre a day ? Will any man say if his horses 
could take eighteen inches, he would not do it with a pair ? I 
have sub-soiled and unifonnly found it answer the desired pur- 
X>ose of increasing the crops. But woe betide the unfortunate 
wight who does this without deep drainage ! If he sub-soil 
without drainage, he will make his land Tike the bottom of a 
pond, and ruin nis crop. That is a distinction which should be 
particularly attended to, because many farmers have condemned 
sub-soiling when tiiey ought to have condemned thtoselves for 
not having previously drained the land. 

On draining I have had to combat with great difference of 
opinion, and a great d^ of prdudice, amounting, in some 
instances, to a disbelief of facts. Which is the cheapest drain- 
age } The deep drainaffe. It is cheaper than the shallow. I 
drained my clays actually 33 feet apart, 5 feet deep, with one- 
inch pipes. The cost of this was £3. 2«. 6^. per acre. I have 
reason to believe that the interest this will pay will amount to 
at least from 60 to 60 per cent, on the investment annually. 
Well then, I ask, should it not be done ? I believe some of you 
saw the drdnage last year, and I am happy to say that every 
drain rum freely, that the water all passes through the land, 
except in the particular case of a very heavy aha^'«!£\ ist'VXi^ 
pipes ran lil»|mmp0. What is dzaixn«b to ^o\ T^caxrs^iSl 

X 
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the water wo see ? That is a very small part of its operation. 
Water we have always oonsiderea our enemy ; an abundance 
of water has always been considered our enemy on heavy land. 
Now I am prepared to |)rove that water is the very best friend 
we have ; and that, it our land be thoroughly and deeply 
drained, we never can have too much of it, except at harvest. 
I am prepared to prove, and it is well known by chemists, that 
water is the richest manure we have. We luiow practically 
that irri^tion is coveted by everybody for their meadows, and 
that it IS exceedingly beneficial. What are the rains from 
heaven but the best Kind of irrigation, providing we allow them 
to percolate the soil. They oome down charged with ammonia, 
caroonic acid, and other gases, and, disinte^ting the siib-soil, 
descend and form new cnemioal combinations. And there is 
another most particular use in the descent of water through the 
soil, and that is, that it is the only carrier of heat downwards. 
Nothing can yoa^ get to carry lieat downwards, excepting 
water ; therefore, it relieves the air and the top-soil of its neat, 
and warms the sub-soil. This is one of the most important 
operations of water. In summer, the surface of the ground 
is often 136 deg. ; the sub-soil at the depth of 4 feet is about 
46 deg. But the water falling on well-drained land, passes 
down to the drains, leaving behind it the heat it contained. 
That is a well-known scientinc fact ; and we aU know the warmer 
our sub-soil is, the better our crops grow. Well then, what a 
sin and foUy^ it is to make watcr-iurrows, open furrows on the 
top to carry it away, instead of making drains below — furrows, 
which not only carry away the heavenly rains, but a great pro- 

r>rtion of the soluble parts of the manure that lie near the top. 
know perfectly well that, on undrained land, if you put a top- 
dressing of soot, and there happens to come in the course of the 
day a very heavy ** shot '* of rain, as it is called, you have the 
mortification to find the next morning that soot travelling down 
your ditches rather faster than you like to see it. Is not that a 
hiot ? But if the land be thoroughly drained and porous like a 
sponge, the particles of manure find their way down, the roots 
go in search of this manure, and up they bring it by capillary 
attraction. 

The efiect of agricultural improvement is not confined to the 
farmer's pocket. There arc a great many classes dependent on 
the farmers. There are, first, the landlords. We know some- 
times that good landlords do not get their rents. A kindly 
feeling towards tenants sometimes causes them to yield a 
portion of that which is really their right. I have known 
instances of it ; but, at all events, the better the farmers are 
off, the better rents they can afford to pay. Then there are the 
tradesmen ; the better the farmers are off, the better they are 
off. And last, but not least, there are the labourers. It is a 
delightful consideration, that as labour is applied to improye- 
ments, it is the happy means of affording the labourer fatore 
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employment with cheaper bread, and there arc certainly better 
wages. There is no doubt that the better the farmer does in 
the world, in the same proportion is he happy in expending 
the money freely as he gets it. I have a very nigh respect for 
the yeomen of this great country. I believe they torm tne basis 
on which society rests. There is nothing so large in amount as 
agricultural produce ; there is no other occupation in which one 
quarter so much capital is invested. Bad will it be, then, fortius 
country, when its agriculture ceases to be remunerative ; be- 
cause, 1 need not tell you, that the want of remuneration drives 
away capital ; and, as the converse of the proposition, the more 
prolit that is made, the more readily is capital attracted. The 
loss on heavy lands, by three or four wet seasons in succession, 
ruins many a farmer. And is not his also a national loss ? Who 
are benefited by the money he has lost? None. In railwaj 
projects and in Stock Exchange speculations, the loss of one is 
the gain of another. But when a farmer on wet land in bad 
seasons has to fall back on the capital with which he started, 
and to part with the little he has at his command, why, every 
one connected with him, and everybody in the country, feels it 
alike. I have seen, with great pain, many an honest and 
industrious man stru^rgling on com and tenacious clays in wet 
seasons. I have witnessed changes in his temper, and the 
withdrawal of his domestic comforts, as year after year he has 
experienced his capital decreasing. I sov this guardedly, 
because I knew in one of the hundreds of Essex, alter several 
consecutive wet seasons, a farm that hod been purchased for 
£18,000, being left unoccupied, could not be sold afterwards for 
more than £10,000. Well, then, if putting in a few inch-pipes, 
at an expense of £3. 2s. 6d, per acre— an expense that will not 
occur again — will render the agriculturist indei)endent, as I am 
sure it will, of wet seasons, how important is it that such an 
expenditure should be undertaken ! 

1 must allude to the protection the farmer ought to have 
when he invests his capital in improving the land of another. 
I am sure the effect of a well-regulated code of valuation, as 
regards incoming tenants, would be the means of calling forth 
a large amount of capital for agricultural improvements that is 
now held back. I believe I may say that with great truth. I 
believe that the landlords, by granting leases and such valua- 
tions, would ultimately improve their property very consider- 
ably. They would^gct a better class of men, for you may 
depend upon it that men of large capital and independent 
spirit will not run the risk of being turned out of their occupa- 
tions. Why ? Because they have laid out their money upon 
such occupations. His Grace the Duke of Bedford, who is a 
noble example to his country, and who is managing his land 
with great profit to himself, grants long leases at corn rents, 
determinable on the average value of wheat and b^xls^ \ V^ 
drains all his tenants' luios, and o^ax^^a ^[usm vol "^Rst <:«q^. 

I 2 • 
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for it ; imd too happy ore the; to pa; that rate of intoraat npon 
the capital bo expended. He does net allow an; obstinate man 
to say he nill not da it, becaoso he make* him da it by the terms 
of the lease. I am sure every farmer can afford to pay hi* 
landlord six per cent, for such improvements as are comprised 
in a good system of draina)fe. What ia the result) Histncome 
is increasing annually. By doing away with the old trees and 
fences, you and I talk about, he is doing a service to his 
country, and everything is progressing in a satisfactorv man- 
ner. The fields are straight, and the fences are straigot, and 
there are no short lands. But there is also another part of the 
question. I must Euy th^t tenants very often neglect their 
tarm- buildings. 1 would decidedly insert in the lease a clause, 
under heavy penalties, that when a tenant has got good and 
aubstnntial buildings, he should be bound to keep them in good 
and Buhstintial, nut tenantable, repaii'. Fair play is a jewel. 
If landlords do all that is necessary to their tenants, the t^ianta 
are bound to do all that is right for the landlords. 

Hadleigh.— JITay, 1847.— Mr. Mech^aid, a long paper had 
been read about drainage, soils, rivers, and similar matterB, but 
the writer (Mr. Hawkins) had not informed them that he had 
drained one acre of land in strong clay live feet deep and fifty 
^et apart; another acre live feet deep and forty teet apart: 
another live feet deep and thirty feet apart: and compared 
these drains with others done or the old-school principle. He 
(Mr. Meehi] was in hopes that be would have told them so, 
becanse a few expmments and facts saved a great deal of 
talking and discussion. He considered the question of deep 
drainage a settled one; as Abcrnethy said, it they bad read 
his book on the subject, he thought the; woold have agreed 
' with his practice, and with the practice of some of the most 
eminent men in the country, which was. Drain deep and drain 
wide, whether it was for springs or for top-water. In both 
oases they would lay their land most effectually dry ; that ha 
had proved beyond a doubt : and whether the day happened to 
be ten feet helow the anrface, or the sand happened to be in a 
basin of clay, or on a hill of clay, if they would but cut their 
drains five feet deep, or from that to six feet, and put in an 
inoh pipe, he would warrant that all the water would flow 
away, whether spring, surface, or rain w*ter. He would make 
one remark upon the subject of spring-drainage, which was, 
that there was a great tendoney in weeds to grow in strong- 
running springs. He recently had occasion to take up some 
pipes, for the purpose of making an alteration, through whioh 
ran a spring of twenty-five gallons per minute. He was hdt- 
prised to find thistle-roots thirty feet louf 

ta thirty leet, all luxuriating in this su_.. 

ia this rapid stream. He vaa not tUM th«i nltimatelr they 
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would not have choked the pipe alto^ther ; and theniore he 
thought it was presumptuous to say that a SDring-drain of 
constant running water would be a very durable one. There 
was another little fact about drainage that he would mention : 
that while an inch pipe, placed deeply in a strong clay, would 
effectually drain the land, chalk under clay, or even a coal-pit 
under clay of six feet or more in thickness, would not drain 
that clay. It was a singular fact, that a porous material under 
a bed of strong day would not drain it'; yet a pipe put into the 
olay itself would drain it. This was a fact that had come to 
his knowledge recently from several quarters. He would illus- 
trate it by supposing a pail of water to be spilled in an up- 
stairs room. They would find, as it came through, that instead 
of running immediately on to the floor, it haa a tendency to 
run from end to end of the room ; a few drops would fall in 
various parts, but the cri^at bulk of the water would be 
absorbed by the ceiling. He believed that the same effect took 
place in chalk and various other formations under clay. 

Now, they would consider the general question of agriculture. 
In his journey to-dajr he saw quite enough to convince him 
that they were but in its infancy. There apneared to him to be 
four principal causes for this unpleasant and unprofitable state 
of thmgs. The first and most important was the want of what 
was called tenant-right. It was one of the greatest mistakes 
that was ever made, to suppose that the landlord and the tenant 
could have separate interests. He laid it down as a principle, 
and he thought it was undeniable, that the better the position 
of the tenant, the more respectable and intelligent he was, the 
better for the landlord. 

In all matters of trade there was a security for the tenant's 
improvements. He had an instance in his own business in the 
city. He had the securitv of a lease, with permission to make 
such alterations as he thought proper, provided he did not 
deteriorate the propert^r* He had the power of alienating that 
lease at any period of time he thought proper, deriving the full 
benefit of his alterations and improvements. He was quite 
sure if landlords generally were to grant security for the 
capital of their tenants, invested on their property, or rather, 
if the legislature once established the principle of a right to 
compensation for improvements, the able valuers of land 
in the diOferent counties would very soon make up their minds 
as to what improvements really were. That would be one 
preat benefit arising from the establishment of the principle. 
They would not then have Mr. Hawkins telling tnem that 
2 feet 6 inches was the best mode of draining, and ^Ir. Mechi 
ti'lling them that 5 feet was the best mode : it would be tried 
and proved, and not left to be a matter of fancy and disoussioot 
but a matter of trial and fact. It would be the same with 
other questions. When a man was calUd xiv^^ ^^ "^^ > 
certain sum to an outgoing tenant for an. \mvtvi«inssi^^^ 
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would ask. Is this an improvement ? Is it an improvement to 
pat up a good sound building of brick or slate, or is it profitable 
to put it up of temporary board-and-thatch that is always 
requiring repair? Ihese would be questions that would be 
decided bj such a valuation for tenants' improvements as he 
had described. And he believed it would do more to nroduce 
a uniformity of practice throughout the kingdom than all 
the discussions that could happen at all the farmers' clubs 
throughout the country for the next one hundred years. It 
would then be a matter of pounds, shillings, and pence ; and 
they knew practically, when the^ were touched in the pocket, 
they began to look at the question involving the outlay. He 
was sure that the effect of a valuation for tenants' improve- 
ments would be to turn out a large number of miserable 
fatmers, men who were always ready to offer 68. an acre more 
for land that had been improved by some able, enterprising, 
and worthy tenant. He was sure it would attract, in the place 
of sUch men, a class of individuals with capital, who were 
ready now to invest in that agreeable occupation of agriculture, 
could they but see that their capital would bo secured to 
themselves and families. But was it to be tolerated, if death 
struck a man in the midst of his improvements, that his family 
was to be sent adrift, and that the money expended in the hml 
was to pass into the hands of another who had not the slightest 
interest or share in the outlay either of time or money ? He 
considered it a disgrace to the nineteenth century, and' he was 
sure it reacted most unfavourably on the landlord. 

Another great cause of non-improvement was the law of 
entail. Many a noble-minded man was desirous of improving 
his estates and encouraging his tenantry ; but he had a large 
family. He knew that the eldest son of that family would 
have the whole of his estate at his death : and he knew if he 
expended money in improving that estate, that he was robbing 
the younger branches of the family. Therefore he did not 
make the improvement. He admired the ariiitocracy of this 
country. They were bright examples to the country at large ; 
and so for the law of entail had been useful. But there was a 
great tendency to the increase of entails.* We had evidence 
that they were more than double ; and the prospect and likelihood 
was that nearly the whole land in the country would, in the 
course of time, be entailed. Well, gentlemen, can we be all 
nobles ? Can we be all men of extended property ? No ; we 
cannot become all aristocrats. If all the land were entailed, we 
should become, as they are in some foreign parts, noble in 
fiame, tffnoble in nature. It might be said that the will of an 

* We see new entails daily, bf merchants, traders, and others, who have 

aceamulated money and purcha«ed lands. No doubt the pride of a name 

causes this interference with the liberties and rights of pcMBteritjr. Why should 

not mil other properfj be entuled, as YreU. as landed property. It would bt 
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individoal was to be respected as regarded his property. He 
apprehended, as a principle, the will of an individual could 
only be tolerated when it did not aflfect the welfare of the 
nation at larire. He believed it was an established principle 
that the will of an individual must be made to succumb 
to the public welfare. Therefore, if entails were injurious to 
the nation, the sooner a ban was placed upon them the better. 

Another cause of evil was, the difficuUy of transferring 
landed property. If he had half a million of money in the 
three per cent, consols, he could go to town, walk into the 
Bank, and by paying 2s. 6d. per cent, to a respectable broker, 
transfer the stock, and receive the money. The whole transfer 
would be settled in a few hours. But .if he held a farm of 
100 acres of land, and was desirous of selling it, there was a 
charge of 2 J per cent, at a public auction; there were con- 
sultations and charges, and the production and signing of an 
enormous quantity of parchment, papers, and letters ; and it 
was six months oefore he could hope to receive the money for 
his farm, and to have it properly transferred : and very pos- 
sibly hy his neglect, or the neglect of some party connected 
with him, he had lost or mislaid a musty old will, dated one 
hundred years back, of somebody who left the estate to some- 
body else ; and he found when he had sold his property, that 
he could not make ^ood the title-deed, but he was obliged to 
keep it whether he wished it or no, or mortgage it. He saw no 
reason why a piece of land should not change hands as a hat, 
or a coat, or a piece of calico. They were both articles of 
value, both articles of purchase and sale. And if they 
admitted the principle that the value of an article was in- 
creased by the facibty of its transfer, they must take it as a 
converse of the proposition, that the more difficult it was to 
effect a transfer, the less was the value of the article. That 
was a subject, he thought, that must occupy the attention of 
the legislature ; for, it landed property were as easily trans- 
ferable as funded property, there was no doubt it would be 
increased in y^ue, ana that a great many improvements — as 
watercourses, roads, and iifty other things that were not now 
effected — would be done in employing capital and labour. 
Land was a thing easily identified : it coiud not run away. 
If the Government established a place similar to the Bank of 
England, in which all the land in the country could be 
properly mapped, measured, and divided, and the first title 
proved, there would be no more difficulty in identifying indi- 
viduals in the case of a desire to purchase or sell, than there 
was in the transfer of three per cent, consols. 

Another cause that interfered with improvement, was the want 
of a scientific education among agriculturists. He belieyed, 
if he had been bom and bred a farmer, he should never have 
attempted any of his agricultural improyemeiits. Hft ^V^'oSAk 
have done as mast farmers did ; lie BkoxiVdi Yi'ks^ cm^^^st^ 
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that his father had heen doing what was right ; that the custom 
of his country or villo^ was. right; and that anybody who 
attempted to say that it was not, knew much less about it 
than he did. That would have been his feeling. But when a 
trader, an apron-string farmer, commenced, he had no such 
preiudiccs. And he must say, that manufacturers, traders, 
ana individuals who were trained to constant intercourse with 
large numbers of persons from various parts of the world, were 
moro likely to have their ideas expanded, and to be less pre- 
judiced than those who were confined by ihe particular nature 
of their occupation to a locality. It was in the course of naturo 
that it should be so. He was quite sure, if science lent her aid 
more readily and more constantly to agriculture, they would 
see improvements progress more rapidly, as a matter of calcu- 
lation. They would be thinking of the pounds, shillings, and 
pence, and of what was the most profitable wav to do a thing ; 
not how it had been done before, but how it could be done more 
effectually and more cheaply. He hoped the time would 
come when there should be an agricultural college in each 
county in England. He, however, did not believe they would 
get them until they had got the other causes removed that he 
had been commenting upon ; but by-and-by he hoped they 
would have agricultural colleges like the one at Cirencester. 

He would now revert a little to the practice of agri- 
culture, for that was what they had to get their living by. 
He did think that what was wanted was a fixed number of 
agricultural principles, for the details could be worked out aa 
each individual thought best. For instance, let them lay it 
down as a rule, when they had got valuation for tenants' im- 
provements, that no farmer was a good farmer who had not 
got a high shaft above his premises, and a good steam-engine 
below. There was no doubt that as a principle, it was folly 
and waste of money to use man-power when they could get 
horse-power ; and it was equally folly to use horse-power when 
they could get steam-x)ower.* Because a man cost as much to 
keep as a horse that would do four times the amount of labour ; 
and a real horse cost twice and sometimes three times as much 
as a steam-horse. If he was wrong, he should be happy to 
stand corrected. There were some gentlemen present who were 
using steam-power. He was about to use it himself, and he 
felt that he had acted with great want of calculation in not 
having used it before. Another principle was to use those 
implements that were necessary ; never mind how many, pro- 
vided a profit attached to the use of them. Never to hand-hoe 
when they could horse-hoe, was an important principle. It 
was folly to hand-hoe at 49. 6d, per acre, when they could do 
the same thing better with a horse-noe at Is, ^, : Mr. Gbrrett's 

* Water-power ii of eonne cheaper thin tteam, whore it can be made 
mrmUmble. 
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liorse-hoe he meant. Another principle was, that hrick, slate, 
or iron buildings, were cheaper to the tenant and the landlord* 
than board, and thatch, and poles. He could not agree with ^ 
his friend Mr. Warren, who made his bullock-sheds for 30«., 
because he heard, in the course of a year or two, that the water 
came in everywhere, and the sheds were tumbling all to nieces. 
Was it not tne same in the majority of their farm-builaings ^ 
Again, there should be no break or opening in the line of 
buildings. Place them as thev liked as to the farm, but place 
them in such a way that the cold wind could not blow through 
them, and keep the cattle and yards cold. Another point 
was, never to omit to cultivate deeply. Every hour con- 
Tinccd him that deep cultivation was one of the farmer's 
fireatest profits. He had been called, and ho dare say, perhaps, 
by some gentlemen in that assembly he might be thought, an 
extravagant farmer :— ** Ob, it was all very well for you to 
have these implements, and do this, and that, and the other." 
Ho was called an extravagant farmer ; but the fact was, he 
conld not ajQTord to do as a great many people did here and in 
other parts of the country. He could not afford to waste his 
liquid manure. He could not afford to use waggons that were, 
when empty, a load for one horse, when he could take an 
ample load in a light cart, that cost half the money, with half 
the x>ower. He could not afford to have hedgerows. He re- 
moved three miles and a half of hedgerows on his farm, and a 
nice little bit of ground they covered when collected together. 
He could not afford to have bad roads, getting a cart into a 
slough or a rut, and straining a good horse, which he had 
often seen done. There were many other points which at the 
moment did not occur to him, on which his money had beea 
expended, and each of which had some object in view. For 
instance, the great principle of the quantity of seed was an 
important one. Last year, he believed, some individuals in. 
that room saw his eighty acres of wheat. Nearly the whole of 
that was raised Arom one bushel of seed per acre, and a better 
crop for such poor land could scarcely be wished or expected. 
He had now some forty acres drilled with five pecks, and with 
one bushel, and he had every reason to believe that the crop 
would be a most satisfactory one at the harvest. Tliis he hod 
done to show them a fact — and facts were always better than 
mere opinions — ^he had one acre of barley dibbled with three 
and a naif pecks ; and one acre of oats with three and a hal£ 
pecks ; and every person who had yet seen them, admitted very 
candidly that there was a perfect plant, and enough. Now, it 
was a great national question, as there were something like 
24,000,000 acres under com crops annually, including Deans 
and pease — it was of some national importance whether those 
24,000.000 acres were to have 36,000,000 bushels less seed 
than they had at present. That was something like 4^000 ^<^(l<^ 
quarters of com. It might be mox^ Qlt\%«A>\si)^l^^|^%a^^^'l 
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important, in these times of scarcity and starvation, that 
3,000,000 or 4,000,000 quarters of com should not be annudily 
wasted in seed. His beans were put in at intervals of 2 feet 
3 inches or 2 feet 4 inches ; his peas the same. He acknow- 
ledg^ed that during the spring he was very much pitied ; his 
crops looked thinner than others. But, somehow or other, on 
the verge of harvest, there was a very different feeling ; and if 
any of thex f^me, he hoped to be able to see that the v had also 
a different feeling. These questions must some day be settled. 
It was impossible that they could, with our increasing popu- 
lation and increasing intelligence, remain open questions. 
These were all matters of great consequence in the items of a 
farmer's expenditure. Then there was money wasted in 
another way in the washing, drying, and mangling of their 
dung-heaps. He did not put out his to be washed, dried, and 
mangled ; but he took them from out of his tank or from under 
his animals, and carted them directly on to the land, and he 
ploughed them in, intermixing it all, in every possible way, 
with the various particles of the soil. He found practically 
that taking dunff out of a yard after it had been well washed 
by the rains, ana then malung a heap of it, to be again well 
washed and dried, and then again to be moved and carted on to 
the land, was a great waste of time, and consequently of money. 
He did not chop any haulm ; he could not afford it. He either 
mowed or bagged his wheats, and the moment they were safe 
in the bam or stack, the stubbles were scarified and harrowed, 
to prevent his having a stock of weeds that would employ a 
labourer in weeding for the next seven years. He thought it 
was very gross neglect to allow stubbles to remain through the 
winter : although he was a sixortsman himself, and very fond of 
seeing a stubble for the partridge, still as a farmer he thought 
it was wrong. By burning the strong clay and useless sub- 
soil on his heavy land (and ne burned 1,600 loads last autumn), 
and applying them to his wheats and clover, he found it haa 
been a very remunerative operation. He should follow it out 
this season ; and while his money lasted, he should always be 
ready to lay out a pound to obtain 21«., and should endeavour 
to avoid laying out a pound to get 19«. 



Agricultural Meeting at Drayton Manor.—On Thurs- 
day, the 23rd September, 1847, a party assembled at Drayton 
Manor, which included the following noblemen and gentle-, 
men :— The Earl Talbot, Lord Forester, Lord Hatherton, Sir 
Francis Lawley, Bart., Capt. Dilke, of Maxtoke Castle ; Mr. 
Edmund Peel, Sir Henry Delabeche, the Dean of Westminster 
(Dr. Buckland), Dr. Lindley, Dr. Lyon Playfair, Professor 
Wheatstone, Mr. George Stephenson, the aey. Mr. Hux- 
tahle, Mr. F. Woodward, of Comberton ; Mr. Josiah Parkes, 
ondMr.MeobL 
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On the day following: (Friday, September 24) Sir Robert Peel 
invited to dinner about sixty oi the principal ocenpyin? tenants 
residing in the neighbourhood. Dinner was served at two 
o'clock, in the noble Gallery of Portraits recently completed at 
Drayton Manor, the whole party being assembled. 

In the course of the evening, addresses on various agricul- 
tural topics were given by Mr. Woodward, Mr. Huitable, Dr. 
Playfair, Dr. Bucuand, and Mr. Mechi. 

Ine following remarks were made by Mr. Mechi : — His prac- 
tice in agriculture coincided so nearly with Mr. Woodward's, 
that it was only necessary to say that he grew alternately grain 
and root or leguminous crops, endeavouring as much as possible 
to grow wheat alternate years. He had originally drained his 
land 2 feet 8 inches deep, with pipes and stones, at a considera- 
ble expense ; but since he had had the good fortune to meet 
with Mr. Parkps, he had amended his errors, and was draining 
more deeply and effectually with pipes alone, at one-third the 
cost. Ho rented some land adioining his own ; although he 
hdd but a seven years' lease, ne drained it 6 feet deep with 
1-inch pipes, at a cost of from 35«. to 608, per acre. He could 
not afford to deprive himself of the benefit of drainage. He 
foundit very unprofitable to farm such land undrained. The 
very first wheat crop remunerated him for the whole cost. The 
result of his improvements at Tiptree had been to double the 
produce of his farm and of his labour. A portion of it was for- 
merly a swamp, not producing five shillings per acre. He had 
been entreated this year by a gardener in the neiglibourhood to 
let those four acres to him, at an annual rental of £6 per acre. 
He had removed three and a half miles of unnecessarj banks 
and fences. Taking the arable acreage of the United Kingdom, 
he thought they might safely dispense with 500,000 miles of 
unnecessary fencing, which, with its timber, displaced much 
food and labour. He considered the agriculture ot this country 
in a very backward and unsatisfactory state compared with its 
manufactures. The agricultural mechanical appliances were 
rude, costly, and unprofitable. The farm-builaings generally 
were bad and unoentrally placed, causing a national loss of 
some millions ; each ton of produce or manure costing an 
average carriage of sixpence^ per mile, renders the position of 
the building an important national consideration. Waggons 
were a most unphilosophical contrivance. It was quite clear, 
that a long, light, low cart of two wheels, having an area of 
capacity equal to a waggon, and only costing half as much, was 
a much more sensible and profitable mode oitconveyance. The 
question was not now an open one, having been thoroughly dis- 
cussed and decided upon at the London Farmers' Club ; there- 
fore the sooner the wt^gons were got rid of the better. With 
regard to the quantity of seed, his experiments (conducted now 
for three years and publicly reoorded) had Mmi<c$tI!^\)ft«^^2^ 
favour of thin Bomng^-Mj from ioxa V> to% "^wSm^ ^1 '^^•^ 
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and six to seven pecks of barley and oats. Some of the best 
farmers in his neighbourhood adopted this system successfully. 
It was highly important in a national point of view, that this 
question should be settled ; for if the quantities he had named 
were available, adieu at once to the necessity for foreign im- 
ports. It appeared to be admitted on all hands, that if a bushel 
of wheat vegetated, it was an ample seeding; and it was 
reasonable that it should be so, if each ffood kernel produced 
only one ear containing forty-eight kernels (and that was not 
a large one), because there was no allowance for increase by 
branching or tillering, which we know would take place to a con- 
siderable extent in well-farmed land containing an abundance 
of organic matter. Thin sowing delayed the ripening three or 
four days ; consolidation by pressure prevented the develop- 
ment and action of wire- worm and sluff. He had found salt 
tended to a similar result. He salted all his wheats at the rate 
of four to eight bushels per acre, and was determined to use 
much more. He knew a gentleman in Northamptonshire whose 
wheat crops could scarcely ever be kept from going down until 
he used salt, which had effectually kept it standing. He 
(Mr. M.) salted the manure in his yards. He found that it 
sweetened them (he supposed it fixed the ammonia). It was a 
singular fact that whikt salt tended to preserve animal sub- 
stances, it, on the contrary, rapidly oecomposed vegetable 
matter. It was a cheap alkali of native production, costing 
only about 20«. to 30s. per ton, whilst all other alkalies were 
nearly eight times as near. He strongly recommended the 
abundant use of bones, with and without acid, for root and 
green crops. It was evident that the bones formed in our 
growing animals, and in our cows, from the produce of the 
farm, cost us 6d. per lb., or £45 per ton. Now if we could 
replace these, as we can do, by bone-dust, at £7 per ton, it was 
clearly g^ood policy to use them. He considered the waste of 
the liquid portions of manure, in most farm-yards, a great 
national calamity. It was a great mistake ever to allow water 
to fall on manure. Water was a very heavy article. A thou- 
sand gallons weighed 10,000 lbs., and was expensive to cart. 
He had heard farmers say when rain was falling, that they 
should then litter their yards and make manure! Straw 
and water in fact ! He found in practice that animals did 
well on their own excrements and straw nnder cover ; that they 
consolidated the mass until it was four feet thick, when it 
would cut out like a good dung-heap, and be fit to carry on the 
land. But if rain-water were allowed to wash this mass, an 
injurious effect resulted both to the animal and to the manure. 
Me could not afford to allow his manure to be well washed in 
the yards by drainage from the buildings, and afterwaids to be 
washed, dried, and mangled, by pulling it out in heaps and 
tuminj? over. It was a waste of time ana of money. . He found 
tbathia crops grew better with uinra&h^ mjoAnte. A farm* 
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yard should be likt a railieav termmua, covered id, but aioply 
ventilated. There was comfort anil profit in keeping every- 
thing drv. It did anay with the necessity for water-carts and 
tanks; the liquid portionB of the escremcots being just saf- 
licieat to moisten the straw and burnt earth, or other absorbent 
material. He admired, and practised to a certain extent, Mr. 
Enxtable's system of placing animals on boards. It would 
answer in a compact bim with good roads, and in cold climatea, 
to feed sheep in the yards on roots. In mild climates, and dry, 
friable soils, it was most advantageous to consume the roots and 
green crops on the land, by folding with sheep. There was no 
expense of carting off and carting oaok manure. Farmers hod 
found out that the whole of the exeremeuts were thus applied 
to the land, whereas in open yards, with nDtronshed buildinss, 
much was waahed ont and wasted. He hoped to see the time 
when tenants would consider it to be their interest (as in parts 
of Scotland) to pay lOs. per acre more rent fir properl/ formed, 
permanent and convenient bnildines and drainage, in lien of 
the miserable and misplaced dilapidations of the present time. 
It wan, no doubt, partly this difierenco that caused the Sootoh 
rents to appenr higher than our own. He was a decided sub- 
aoiler to the depth of at least 2 feet. It was a cheap and 
effective way of getting rid of stronp- rooted weeds, tbeirorowns 
beini^ generally jnst below the ordinary depth of ploughinBr. 
He did thia in dry weather, and, with the assistance of a heavy 
Crosskill roller and scarifier, made his fallows cheaply, qniokly, 
and L'llieicntly. He drilled his wheats nt intervals of about 
9 int.-iiis. au as to hoo them with Garret's horae-hoe. It cort 
about U. per acre. It was far more expeditioDS and efGoacioos 
than the hand-hoe, and only cost one-fonrth the amount. He 
fltrongly advocated the abundant use of oil-oalce and also of 
«balk on heavy clays deticient in calcareous matter. It bad 
been proved that muah more produce had resulted &om oil< 
cake folding than where an equivalent amount was expended 
in corn. Good high farming wa> by far the most profatable: 
the starvation principle was a losing game. If we borrowed 
from the earth, we must repay, or we should soon find an empty 
exchequer. 



North Walflham.— ^pn7, 1848.— Mr. Meohi said : When I 

reflect upon what has been done in Norfolk by that truly worthy 
member of soaiety the late Lord Leioester, I am overwhelmed 
with the importance of the results produced by his extraordi- 
nary judgment and patriotism. I feel that to that noble landlord 
is due the great bulk of the improvement which I see has taken 
place in this oonnty. I do hope and trust, and I feel, that his 
example is extending beyond the conMnea of this county. It 
was my good fortune to-oay to travel with one of hia late lord- 
•hip's tenant*. On asking him tlia fonun a&&v^«wa!kcaeia&n& 
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of his land, I was gratified to lind that the rental hod increased 
800 per cent., that the land was worth four times as much now 
as it was twenty-five years aero. I was gratified also to find 
that that tenant had expendea on a farm of 1,200 acres in the 
course of his holding, which extended over twenty-five years, 
the sum of £20,000 in artificial manures, and the sum of 
£40,000 in oil-cake; making together the sum of £60,000 in 
twenty-fivo years on a form of 1,200 acres. Now, if that has 
been done with profit to the tenant, has it not been done with 
advantage to the landlord, and to the community at large ? 
And is it not a most beautiful and impressive illustration of the 
advantage of landlords seeking for good and improving men as 
their tenantry, and encouraging such men when they have got 
them } I admire the landlords of this kingdom as a body, and 
I feel that many of them only recjuire to know that it is their 
interest, and the interest of their successors, to have on their 
farms men of capital and intelligence, instead of poor, grovel- 
ling, and servile men. We know perfectly well that we are 
not all blessed with capital, nor all eoually blessed with intelli- 
gence : but let those wno are landlords and have an abundance 
of means at their disposal encourage such men, and seek for 
those who have capital. I will now proceed to the ji^neral ques- 
tion of agriculture, and touch upon my own practice. 

I am out a young farmer, and as such I look around to 
those who arc older and more practised than myself, to see if 
something cannot be learned. I think we are bound not to 
assume that we are perfect in our vocations, but to go on im- 
proving from day to day. I have been extremely gratified, on 
this my first visit to Norfolk, to see that in this district you 
have such good land, and that you have farmed it so excellently. 
It stands out in bold relief, compared with many parts of the 
kingdom that I have lately visited. Still, I think there are 
some weak points as well as strong ones. I think that your 
inclosures generally are far too small to bo profitable, and that 
they are encumbered with a great deal too much timber, and 
timber that I think is not profitable to the landlord, certainly 
very unprofitable to the tenant. I think that the tenants, some 
of tnem, might trim their fences a little more neatly. The in- 
closures being so small, it would be very desirable that the 
fences which encompass them should be also exceedingly small ; 
and when you consider that the cost of doing that is not more 
than threepence per acre per annum, I think that its being un- 
done betrays a considerable amount of neglect. The waste of 
liquid manure, I nerceive, is also rather common in this county, 
as it is in most otners in the kingdom. I consider the waste of 
the liquid portion of the excrements a very great curse to this 
country generally ; because science has told us that the liquid 

Sortion of the manure is essentially that part which will pro- 
uce the kernel of our grain ; the strawy and woody fibre of 
the Bohd ports of the excrements do not produce the kemeU 
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except in a very slight dej^ree, but the liquid portion of the 
manure is that which essentially forms the kernel of the g^rain : 
and as we already sell off from our farms quite enough grain 
which does not lind its way hack a^ain, I think we ought 
especially to take care of that which will replace it. I am aware 
that it requires rather a different sort of building, and that 
troughing must be put up, and so on ; and while 1 am aware 
that in every case it cannot be done, I am quite sure that, in a 
great many cases, it might be done with advantage to allparties. 

The system of box-feeding is a veriir admirable one, and ibelieve 
that the country generally — certainly I for one — feel indebted 
to your neighbourhood for its introduction on my farm. I con- 
sider that all manure should be made under cover, free from 
water ; for then the animals are sure to be maintained, and the 
.nanure will be in a more healthy condition, ready to go on to the 
soil uninjured, unwashed, and undried, whenever it is required. 
I have adopted the box system for my animals with great 
advantage, and I regret extremely that the whole of my farm- 
yards are not entirely covered up. , If I had to rebuild them, 
not one drop of water should fall in any portion of them. I 
know of no model for a farm-yard so good as the large show- 
place in King-street. I saw there an enormous number of 
oeautiful animals which seemed very comfortable, and I have 
no doubt that if the farm-yards of the kingdom were made on 
that principle, there would be considerably more beef produce 
and more corn grown. We should have less disease arising 
from those sudden changes of temperature which are so fatal to 
both man and beast. On the subject of feeding animals, I think 
it brings us to the consideration— a very important one — of the 
best and cheapest way of obtaining manure. 

When I began farming, I had a notion that purchased manure 
— guano, nitrate of sooa, and other things — was profitable; 
but experience has taught me that by far the most prohtable 
way of obtaining manure — ^which is, in fact, obtainmg addi- 
tional produce — is to purchase a considerable^uantity of grain, 
or of linseed, and to feed stock that is bred upon the farm. Mr. 
Lawes, in an admirable paper in the last number of the " Iloyal 
Agriciiltural Society's Journal," has clearly shown, that for 
every live pounds of ilesh that is increased by the animal, 
tweuty-tive pounds is rejected or ejected in the manure. That 
has been proved beyond a doubt. Therefore, if we can pur- 
chase a large quantity of grain — I do not care of what sort or 
from what country — if we can purchase it, and sell that 
grain to our animals on the farm at the price we gave for it, it 
requires no conjurer to show that we are enormous gainers by 
getting our manure, of the best quality, for nothing. It was 
proved in the paper to which I have alluded, that where animals 
are purohasedf at a dear rate for grazing — where they are 
fed with hay, oil-cake, and grain, all purchased — that though 
by these animals we lose money » %a h^ kacs^ '^^ix»Q29>sc>^^^ 
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when the account is balanced, still the manure gained from. 
them was not half the cost of ^ano ; and of coarse it was far 
more advantageous in its bulk, which is, in my opinioD, an im* 
I)ortant consideration. We know, practically, that where box 
manure is applied to the land — I see it clearly in my fields— 
that the land feels it at least a year or two lon^ than any 
artificial manure you can put on. I am not speaking of washed 
farm-yard manure, because I consider it is something like the 
tea-leaves that are left in the pot after the best of tne tea has 
been poured away. But I am quite sure that I shall be glad to 
have my opinion confirmed by practical members present, that 
a farmer will never thrive so well as when he invests as much 
of his capital as he can possibly afford, in breeding stock, in 
fattening them with purchased food, and in fact, in selling to 
his stock that spring com which is now frequently sold never 
to return to the farmer. He should send his spring corn to mar- 
ket on four legs, instead of through the merchant or miller. I 
consider that one of the most important points in agriculture ; 
and, for my own part, I am now consuming and purchasing at 
the rate of 500 quarters of barleymeal annually, on a small farm 
of 170 acres ; and I find that it answers my purpose so well, 
that next year I shall purchase 1000 (quarters of corn. I do not 
tie myself to any particular sort, for it depends upon the pirice, 
but I shall purchase 1000 ouarters of com, and consume it on 
the farm with stock, in addition to the pease and beans that I 
now grow ; of course in addition to all the roots and all the 
green crops. I am not at all satisfied that we do rieht in giving 
our animals a large quantity of roots or green food, unassisted 
by something of a more rich and solid character. I think that 
they ought to have the Swedes, the mangolds, the tares, and the 
rye as a sort of salad after dinner ; but that their dinner should 
consist of oil-cake, of groin, or of Mr. Warnes's excellent com- 
pound ; that the other port should form merely the small salad 
afterwards, and that they should not be kept, as is frequently 
the case, in a constant state of scouring or diarrhoea, by eating 
an unlimited quantity of this stufi'. It may be said that the 
land would get too rich. There is not much fear of that ; but if 
you think so, take a crop of wheat, or oats, or potatoes, which 
people will buy in London, and then take wheat again. 

I hope your landlords will not tie you down when farm- 
ing in this rich manner. I hope, when the farmer shows his 
landlord that he is not only consuming his own spring crops, 
but also that he is buying a good deal from other people— that 
he is buying beans from Egypt. Indian com from America, or 
unvwhere else; considering sdl this, I hope such a farmer 
will not be tied to any particular course ot cropping—at fldl 
events during the grreater part of his lease; because it is quite 
clear the efiect of his making this purchase must be not oidy 
to make money for himself, but also to improve, to an indden- 
lable degree, the permanent value of the aoiL 
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At present, I say, we are only in the infancy of agriooltnre. 
When I go to London, I find a market-gturdener, holding 
some hun£*eds of acres, who tells me that he puts on £46 worth 
of manure per acre for each crop. Now, when £45 per acre can 
be profitably invested in a market-garden in manure alone, I 
think we have a right to infer that we have the power of pro- 
ducing a very muon larger amount of food, both for man and 
beast, than at present. I allude particularly to the ^reen crops, 
such as tares and rye after wheat. Now I consider it a piece ox 
bad farming, although it is customary, to attempt to grow those 
kinds of crops upon an exhausted wheat stubble. If we act on 
the principle that I have described, of producing a verv much 
larger quantity of manure by purchasing food, we shall, if we 
are afraid of being overburdened with manure, put on fortj or 
fifty loads per acre, for our tare or rye crop : depend upon it» it 
will grow all the better. 

As to the mode of draina(i:e, it ought to be up and down 
the hill. A very amusing mstance of that occurred on my 
farm the other day. A piece of land on the slope had been 
drained across the hill, at only two feet deep. I nad occasion 
to put in some posts for rails, on the incline below the dnin, 
and I found that the holes were full of water, exactly level with 
the drain, which, although two feet deeper, being two feet higher 
in the rise, of course did not take the water from this post-hole. 
Now, if that drain, instead of being cut across the hill, had been 
out down the hiU, it would have met the water, and have been 
an equal distance from each portion of earth down the hill ; or 
if cut four feet instead of two, the water would have found its 
way down to the drain : but by cutting shallow drains on ahiU, 
ana carrying them across a hill, it is clear that the water below 
the drain has no power to go into it, but has a long way to go 
to find the way into the next drain ; whereas, if the drains were 
cut up and down the hill, every portion of soil, as it declined, 
would gradually find its way to the drain from both sides. 

There is another point. I have been feeding on Mr. Hux- 
table'splan — what is cMedboard wages. I find that it is a very 
successful practice, and I do not see that you have it in opera- 
tion in this immediate neighbourhood. I have had eighty sheep 
on boards for several months, and they thrive admirably well ; 
and when I tell you, that at one year old, several of them weigh 
twelve stone, which is twenty-four pounds a quarter for half- 
bred sheep, you will naturally agree with me that it is a profit- 
able wajr of feeding them. I sold some of them the other day, 
at £3 apiece. I find, in practice, that no disease attacks sheep 
so situated. Oocasionally, one or two, from being apoplectic 
and fat, were inclined to be f^iddy ; and I was glad to see it, for 
they were immediately oonsignea to the butcher. There is no 
foot-rot, and they generally present a most healthy and com- 
fortable appearance. On our cold and exposed land^ they 
certainly thuTe iidinitely better than BomftlW^^Naoi^^i^^^^^ 
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old system of folding. They ooniome less food in proportion to 
tlie fat thev put on. There is no expense for straw, and their 
maniire falls through on some sawdust and hnmt earth. By 
using about half a bushel of g3n>sam per day, and sweeping it 
down between the craoks, we nave an exoellent orop of manure 
to grow the turnips for next year. It is neither too wet nor too 
dry, bat just in that state in whioh, on a hot snmmer'sday, the 
turnip roots will find a yery oomfortable meal. 



Saffron Walden.~2>ec., 1848. — Mr. Meohi spoke in tlie 
eourse of the evening, and said : I have a great affection for the 
agriculturists of this important county ; they are an honest and 
kind-hearted race of men ; but, almost as a natural oonsequenoe 
of that firmness and honesty, they are prejudiced ; and while I 
esteem the former qualities, I shall never oease to war against 
the latter. My remarks will be esentially practical. Sir Jolm 
Tyrrell says I am a good-natured man ; but whether I am so 
or not, I am striotiy a man of figures, and as you are so often 
referred to the balance-sheet, 1 devoted three whole days 
during the lost wet week to examine into the proceedings of 
the last year, to see where they were satisfactory,~-that 
is, profitable, and where they were unprofitable. I found that 
I had sold £600 worth of pork within the year ; that, deducting 
the food purchased for them, they repaid me a small increase, 
and that I had all their manure for nothing. Those pigs were 
all bred on the farm ; and so well does the operation suit my 
pocket, that next year, if I can breed enough, I hope, to seu 
£1,000 worth of them. My com was satisfactory, but the 
labour was very high, and part of that labour was perhaps 
unduly charged, because tho bailifi' was occupied pretty wul 
half his time in showing my visitors round tno farm, instead 
of watching the operations of the labourers. On lookimj: fur- 
ther, I found there was something wrong and unprofitable 
somewhere ; and as I keep a minute account of every fSarthing 
paid and received, I was not long in finding out where the shoe 
pinched. I found that I had had 20 acres of very fine roots, 
which I could have sold for 10s. per ton, or £10 per acre, to 
draw ofi'; but after I had taken the trouble to draw, cut, and 
hand them to the bullocks, I found, with what I paid for oil- 
cake, linseed, and corn they consumed, that instead of thoee 
20 acres bringing to me their worth of £200, I had absolutely 
lost the whole m exchange for the pleasure of feeding the 
beasts. I consider that when we can we ought to feM. off 
every aero of roots with sheep upon the land, giving them oilcake 
too ; since to grow root-crops to cart oft' for bullocks is a most 
unprofitable occupation. W by this is the case I will endeavour 
to explain : I find I can always sell mv mutton at Is. per stone, 
or ihi. per lb. more than beef, while I find it costs me just as 
mach, perbapa rather move, to make a pound of bce( than • 
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pound of nmtton ; therefore, if I sell £600 worth of beef, instead 
of muttonf I haye really lost one-fifth, or jnst £100 ; and, there- 
fore, I say, let us feed off all we can upon the land with oilcake. 
And do not imagine that will niake it too rich for com. I hold 
that it could never be too rich for a oom crop if yon put in the 
jiToper ouantity of seed to suit the land. Where it is not 
practicaDle to feed, we must not grow mangold-wurzel ; it must 
oe a crop of tares or cabbages before the wet weather; and by 
that means we shall suffer less. I mention where I have lost, 
and that tiiis has been the weakest part of my farming. Then 
comes the question, how is straw to be made into manure? 
There is a gentleman who does keep bullocks, but he giyes 
them oilcake and not roots. I think we are bound to look at 
these matters purely in an £. s. d. point of view ; and adopting 
that system, I think, will pay you good interest for your 
capital. 

One point connected with drainage I had omitted to mention. 
There is an impression with some persons that stetoh furrows are 
unnecessary. I have so often been asked by friends from the 
north, ** Why do you dress your land with oorduroy } " that I 
had to some extent imbibed the opinicm that they were useless; 
but haying on a late occasion tried a piece of land on the flat, 
I found that, whether in plous[hing or any other operations, 
it was far more clung and less fnable than when dressed in the 
usual way. That is an important fact ; for, however well the 
drains may run, the furrows act as an additional drainage ; 
and therefore I at once say. Do not do away with your stetches 
and furrows on heavy lands ; and I am not quite sure that 
water-furrows in long lengths are not also advantages, because 
they prevent that running down of the land which will some- 
times take place in very wet weather, even when the drains 
arc running like pumps. 

With regard to thin sowing, I have tried three experiments — 
one bushel per acre produced more corn than two ; the increase 
being in one case two bushels and three pecks per acre, the other 
rather less than a bushel ; and, in the third, the thick sowing had 
the advantage of about half a peck per acre. This is the thirdyear 
I have tried thin sowing — one bushel against two, and, almost 
invariably, certainlv the greatest balance of advantage, has 
been in favour of thin soxnng. I am speaking now of mode- 
rately friable soils ; and I must guard myself by saying that 
you ought to look to the condition of your land. Various 
thin^ have a bearing upon it, and a wise man will not pass an 
opinion on what he sees, without the test of the bushel. 

The next point to mention is mv steam-engine, which I 
iind by experience is very profitable. I use it very much 
for mysdf, and occasionally my neiffhbours avail them- 
selves of it ; so that it is often at work all night as well as all 
day. I find that the fuel, as I had previously estimated^ ^^^^"^ 
7d. per hour, and the >ttepdaTiioe H<^ i^ Wa\ la^^wi^^'^^ 
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nind S bniheli of RTain in that time, and do nmdry other 
things, Buch as pnmp wat«r, orush linieed, and cut oiiaff aX 
the iame time, I think it pa^s me a oomfortable return of 
irofit over and above the taving of horsefleah and taking horses 
_rom plough at partioolar times when ther are vanted upon 
the land. Altogether it is a great advantage npon a farm, 
and I shall be nappy to fpv^ aaj information retpeoting 
it whiob may be desired ; but ^tni must not oalonlate that a 
nx -horse-power engine with gnnding-atoneB, &o., complete, 
would cost less than £600, though I do not think tut the sano 
sum invested in three per cent oonsolawordd yield ;oa sommlt 
profit as you might derive from it upon yonr forms. 
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London Formers' Clab : April2, isia.— Mr. Heohi said ; 
We are all agreed that some degree of cultivation is necessary for 
onrseed-bL'd: Nature herself hu proved it bv disintegrating the 
surface of <.iur ftlobc, asing the chemical aids of air and water, 
and clothin; it with vegetation, adapted by the Almighty Wis- 
dom to thu eoil and to the climate, for the use of animated 
nature. In vain dnos man select the most imperishable material 
oa a record of liis ekilt i ohemical affinity, by the ultimate action 
of heat and cold. <il' nir and water, decomjwses and orumbles to 
dust and to shapeless masses the architectural beauties of 
antiquity. It is a singular fact, that rarely do we meet with a 
farmer who could deny the benefit of a long summer fallow on 
tenacious soils — I mean a frequent ploughing of the surfaoe- 
scil ; and yet how few are prepared to admit the advantage of 
a. similar operation to the subsoil ! This seeming discrepancy 
is. however, n.>t to he wondered at. The greater part of the 
heavy and bard-bottom land of this kingdom is undraincd, or 
drained too shallow to admit of subsoiling. Experience has 
proved, that to subsoil without previous draining is moat in- 
jurious. On undrained lands the open furrows act as drains to 
the disturbed soil ; but when the subsoil is broken up below 
those furrows, without any subterranean escape for water, it 
beooifleB after rains a puddled mass, into which the horses' feet 
fume the upper soil or seed-bed, very much to itsinjury. In 
foot, it is a great impediment to cultivation, and hnrtful to the 
crops 1 therefore draina^ must precede subsoiling. There are 
manv reasons why a disturbance of the subsoil may be pro- 
fitable, where deep ploughing or digging would be ruinoos. 
Let us beware of burying oui seed-bed, which has so long been 
cultivated and manured i if we do this, and bring to the sur~ 
Akce a bad, stagnated, undecomposed subsoil, we shall feel its 
ill effects for years. I speak practically in this matter ; for 
ipherever the yellow soapy subsoil of the new ditches has been 
spread oa the Boxtaci, il makM & ndHiibla aeed-bed, and ii 
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most difficult to work. Let us keep the surface soil where it is ; 
for in breaking up the subsoil quite enough of it will of neces- 
sity be mixed with the upper soil. 

As the solutions of lime, manure, and atmospheric influence 
gradually ameliorate the under-soil, we can year by year gain 
one inch by deeper ploughing ; remembering, however, Uiat it 
will be one hundred tons of new earth per acre — a pretty strong 
dressing. In dealing with inferior subsoils we must be govemed 
by our facilities for obtaining abundant supplies of lime, chalk, 
and manure, which would enable us to take a greater liberty 
with the under-soil. 

I will now state what soils I consider require deep cultivation. 
Strong, heavy, tenacious davs of almost every description; 
these should oe broken up in aT}[ weather, because the treading 
of many horses is not then iigurious ; besides, the subsoil, being 
dry, is torn or broken up into fragments and irregular masses, 
which freely admit the summer heat and evening dews; where- 
as, if done when wet, the putty-like subsoil would collapse, 
and the surface become kneaded by the treading of horses. 
Sandy, silty, or gravelly soils, having a hard bottom of iron 
sandstone, or masses of pudding-stone (an admixture of pebbles 
with protoxide of iron, torming a sort oi rusty rock-stone;, these 
soils have generally contained much spring water, headed back 
by occasional veins of clay, and are much benefited by sub- 
soiling. I tind by breaking up these soils to the depth of 21 to 
24 inches, instead of the common depth of 4 to 6 inches'; that all 
crops succeed better, particularly roots, green crops, and clover. 
Their roots descend deeper, and are consequently less subject 
to injury b^the vicissitudes of extreme cold or drought — of 
course, draina^ secures them from sta^ant water. I speak 
feelingly on this subject; for, before I drained and subsoilea my 
land, our winter crops were often injured, as well as our summer 
ones. I am convinced that it is the freeziag of the roots in our 
shallow soils that often destroys our clover, our tares, and our 
wheats. I have traced the roots of wheat and tares from 9 to 18> 
inches below the surface, even so early as Christmas, where the 
soil has been sufficiently moved ana pulverized; and we all 
know that clover roots descend very deeply into good friable 
subsoils. The pan or impervious mass that is often formed 
immediately below the plough, is a ^reat impediment to the 
roots of plants : subsoilin^ remedies this evil. It often requires 
great force to break up this pan. The advantages of subsoiline 
on such soils as I have described are observable for several 
years. One result of deepening the staple is to cause a less 
rapid, but more perfect development of the plants. Their growth 
is prolonged, and forms a smkin? contrast to the hasty pre- 
maturity and inferior produce of soallow soils with a hard and 
unpulverized substratum. It is stated bv Liebi^, and other 
eminent chemists, that iron has the power of attracting axama\ia&. 
irom the atmosphere, which oontamA ttn. \]a^'^Q:n^^<^ vas^^V^ 
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If SO, this at onoe aoooonts for the beneficial TOsnltB of breakiiigr 
up deeply, and exposing to atmospherio influenoes, oar tenaoiooa 
cliays, which abound in iron : my heavy soils show by analysis 
near eight per cent, of peroxide of iron. Another adrantage 
of sabsoilinflr is the destmction of deep-rooted weeds. I know of 
instances where roots of thistles ana other weeds, as thick as 
one's finorer, have been disturbed by the fork and the subsoil- 
plough, but which were merely pruned by the ordinary plough. 
Dressings of chalk, marl, ana heavy earths sink down in 
stratitied layers, and in a few years are below the reach of 
ordinarjr ploughing. 

Subsoiling and crossing the land by deep summer ploughings 
often restore to us the lost application. If we needed an ar^* 
ment against those immense mounds or lands so often met with 
in the midland counti^ the impossibility of oross>ploughing 
them would be conclusive evidence ; stiU, being so formed, it 
would be dangerous indeed to alter too suddenly the relative 
position of the seed-bed and subsoil. My own experience does 
not extend to calcareous soils ; but we have evidence on Mr. 
Hewitt Davis's Surrey farms, that the gradual breaking up of 
the chalks is highly beneficial, especially in destroying or check- 
ing the growtn of deep-rootea weeds. At the fcmn of the 
Royal Agricultural College, Cirencester, similar good results 
have been derived by deep cultivation, under the judicious 
management of Mr. Wilson. The soil there is mostly corn- 
brash or laminated limestone : the breaking up of this by deep» 
ploughing and subsoiling has a very noisy ana rather Indicrous 
rattling effect. 

I have generallv a great respect for the practical experience 
of agriculturists; but I am bound to say, that on the chalks and 
limestones custom has assumed (without practical experience) 
that deep cultivation would be injurious. There are some soils in 
which subsoiling or deep cultivation is, perhaps, rarely requi- 
site, except to remove oeep-rooted weeds resulting from neg- 
lectful farming, or to recover a lost dressing of marl or chalk. 
These are loose, hot, dry sands and gravels ; deep, loose, rich, 
friable, vegetable loams ; and reclaimed felty bogs. In all these 
soils air and water have a very free passage. I have reason to 
know that in many instances some of them are most profitably 
managed by consolidation with sheep-folding, and by heavy roll- 
inff ; the breast-plouffh and scarifier absolutely or nearly super- 
seding the common plough. With regard to the mode and cost of 
deep-cultivation, my experience is, that where horse labour can 
be properly applied, it is always more profitable than manual 
labour; the relative weekly cost bearing no comparison with 
the relative power. In very strong clays during dry weather, 
manual labour is almost unavailable ; so also in hard, concreted* 
rocky bottoms. 

My mode of subsoiling is as follows : we open the ground 8 to 
9 inohes deep, with a strong, faH-bresAted. ixon. \\Qa%VL^ dra\m 
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by three hones abreast, having: an eqaalizing Sootoh-hingfed iron 
wnippletree. Smith of Deonston's subsoil-ploueh follows in the 
track of the first plouffh, drawn bjr six strong horses, breaking 
up 14 inches of the sobsoil. The first plough turns a furrow- 
slice on this, and is again followed by the Deanston plough. 
The cost is as follows :— 

Nine honet at Sff. jTS 18 S 

Tbiee men at X«. Sii. o 5 S 
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Quantity ploughed, 5-8ths to 6-8ths of an acre per day, seldom 
so much as the latter. Of course the chains and every part of 
the subsoil-plough are very strong : and it is severe work for six 
good horses in hard soils. I find a small wheel in front of the 
subsoil-plongh a great advantage : it causes the plough to swim 
true, and prevents those violent jerks so injurious to the plough- 
man and his cattle. Compare a man using a pickaxe with the 
Sower of six strong horses applied to a point almost as small. The 
ard or stony subsoil, that doggedly resists the repeated hack- 
ings of the labourer, is broken up and shivered to atoms b^ the 
resistless plough, which groans and rattles as it wedges itself 
amongst tne stubborn masses. The fork and the spade can only 
be advantageously employed during the winter months, in soils 
of a more workable enaraoter than some of mine, which are 
too dung and soapy in wet weather. In a more friable field I 
have forked, under the plough, 7 acres with advantage, at a 
cost of 42a. per acre, including ploughing. After subsoilmg, the 
land is crossed and intermixed by a strong common drag-har- 
row, having teeth or spikes 18 inches long, and drawn by four 
horses abreast, the driver sitting on the frame. Although aa 
old-fashioned tool, I can find none better suited to the purpose 
of deeply raking the ground, and bringing the unbroken lumps 
to the surfEuse, to be crushed by Crosslull's roller, or to be pul- 
verized by atmospheric influences. As to the recurrence of 
subsoiling, observation must guide us : there is a tendency in 
soils to settle down and become solid. We shall seldom err in 
trench-ploughing our land for root-crops once in four years. 
Trench-ploughing will be found easv where once the land has 
been sul^il^ : this I sometimes do before winter, having three 
horses to each plough, so arranged as not to tread or solidify the 
work. The leading plough has a full bold breast ; the second* 
that follows in the track of the first, has a smaller breast or 
mould-board. I have used Read's subsoil plough with advan- 
tage, and it is a very convenient tool for small farmers with a 
limited team ; of course it doss not go so deep as Smith of Dean- 
ston's powerM tool. In Soothind, it has (with some improve- 
ments by Mr. Slight, of Edinburgh) been considered to require 
less power tiian Smith's plough, it is the opinion of Mt«B«NAihi« 
in wnioh I entini/ OQiioar» that wibinHAiiift %smfid£i ^aiB^^^a^s^ 
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the passage of water to drains. I find that subsoiling materi- 
ally assists the evaporative powers of tenacious soils, rendering 
them drier, and consequently much warmer ; in faot» evapora* 
tion is a super-drainaire of the soil after the ordinary drains 
have ceased running. When land is trench-ploughed a second 
time, it should be across, or at right angles with the first sub- 
soilixig* Although I advocate deep cultivation and a loose sub- 
soil, I attach much importance to a fine, firm seed-bed ; pfurti- 
cularly for turnips, mangold, rape, and mustard : Crosskili's 
roller effects this comfortably in dry weather. We must all 
deeply regret the generally shallow tillage of this kingdom. In 
too many instances, the mouth of an ordinary wine-glass, or 
2| inches, is a common depth in some districts ; whilst rarely can 
we find the furrow-slice cut dee^ enough from the solid land to 
cover the height of a wine-glass in a standing p(^tion, which is 
only 4i inches. The result of this shallow cultivation is made 
apparent to all who travel by rail during summer; the question 
frequently being, which is the strongest crop, the weeds or the 
com and roots } 
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London Farmers' Club : June 4, 1849.— Mr. Thomas, of 
IddliDgton. Wobum, had read a paper on this subject. 

Mr. Mechi said : I do not think that the effect of using the 
stecmti-engine is to displace labour, for nearly its whole expense 
is expense of labour. If we consider the iron as taken irom the 
mine, the coal employed in working the engine, and all the 
other processes which attend its completion, we cannot doubt 
that when a man has expended £500 in the erection of a st^un- 
engine, and in providing its necessary accompaniments, the 
greater part of the amount has been expended in human labour. 
I am quite sure that tiie application of steam to agriculture is a 
profitable application, and I shall endeavour to give you a few 
lacts in connection with the matter, which may be useful to 
those who, being possessed of steam-engines, are interested in 
their cost and management. But before I do so, allow me to 
say that I have but faint hopes in the use of steam extensively 
in agriculture, unless very great change be made in the system 
of letting farms in this kingdom. Our friend Mr. Thomae 
has alluaed to Scotland. Why is it that steam-engines are . 
found there almost invariably ? Because the tenants have nine- 
teen years' leases. It is quite impossible that any man can 
safely erect machinery involving a very larfi:e expenditare 
unless he has either a tenant-right enabling nim to remove 
what he has constructed, or a long term of occupation on sure 
grounds, so as to be capable of remunerating himself for his out- 
is^. II it he true that three-fourths, if not more^ of the land of the 
United Kingdom, or of England in pax\i<SQ\ax,'ka held by tenants 
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at will, who are liable to removal throngh a cbangre of temper, 
through accident, or through the death of other persons, I do 
say that under such circumstances there can be no difficulty in 
understanding why we are oomiHuratively so backward in our 
agriculture. 1 feel strongly on this point. It comes home to 
the man who, while employing his capital on his own land» 
looks around him and feels that his neighbours cannot imitato 
his example with their present tenancies, without evincing an 
utter disregard for the welfare of themselves and their families. 
My steam-engine, which is of six-horse power, has cost me 
£150. There is then an expense of £40 for fixing ; there are 
also required a pair of millstones, a linseed-crusher, pumps, a. 
thrashing-machine, a.dressing and winnowing-machine, cnaff- 
cutters, and all the apparatus incidental to working. Yoa 
cannot safely calculate the whole expense at less than £500. I 
have known instances — for example, there is the case of Mr. 
Bateson, of Hertfordshire — in which the cost has not exceeded 
£400 ; but from £400 to £600 is the average amount invested in 
tiie engine. Now, to come to the working or daily expenses. 
I find in practice that 5 cwt. of ooals per day is tne average 
consumption of ten hours' working ; and that is confirmed by 
the statement of our friend Mr. Thomas. That gentleman says 
that 6 cwt. will do in his part of the country with the best sort 
of boiler and flue ; 5 cwt. is amply sufficient for ordinary work : 
and with the price of ooals in Essex at 20s. per ton, including 
cartage, that is 5«. a day for coals. Then you have to pay haS 
a crown a day for a man. I have a boy at ^. per day. I 
allow Is, a day for wear and tear and deterioration. I also 
allow Is. a day, and 4 per cent, as interest of money. The total 
expense of working the engine, for ten years, is 10«. per day. 
Now what will the engine do ? She will ^[rind, as the minimum 
quantity, her 10 sacks of com per day : if I said 15 I should 
not be stating an impossibility. We pay, in our neighbourhood. 
Is. 6d, a sack for grinding, or Zs. per ouarter ; she therefore earns 
I6s. a day in grindin|[. But in adaition to this ^rrinding she 
will out up any quantity of chaff that I may require ; she will 
drive a cnaff-cutter, woich required, under the old system, 
three horses; and at the same time pump water for the require- 
ments of 200 head of stock in the yard-;pigs and bullocks ;. 
crush the linse^, and work the sack tackling ; and as I pur- 
chase 2,000 sacks of com annually for the consumption of my 
stock, it is essential that the engine should be made to take 
that up to the second floor wf thout any cost for labour. I hava 
a strong opinion, that in addition to what she is now doing, I 
could render her exceedingly available for the irrigation of 
land. When I first had my steam-engine, I encountered what 
may be called the miseries of such an engine. We started 
remarkably well, but by-and-by we found that more coals 
were required, that more stoking was necessary tA kA^;^ /^s^ 
the proper power. The ooala, insteaji oi \MAXi% vsK<{«iXf^ \s^ 
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gas, were conTerted into smoke. I opened the bftek of tiie 
oreastwork, sappostng that there was something wrongr, where 
I found two harrowfiuB of line, yery heavy material, like sand; 
it was, in fact, the mineral paitieles of the coal whiok had been 
oarried along by the draught until they oame to a comer, where 
they were deposited ; anof the consequence was, that they ob- 
structed the free action of the chimney. I would reoommend 
all who have engines to pay a bricklayer 2s. ^. a month to 
have the bricks removed from the back of the fumaoe, and all 
foreini matters taken away, so that there may be a perfectly 
free draught. Mr. Thomas, in his able paper, has shown that 
steam-power is much more economical than horse-power. That 
is borne out by my own experience. I employed horse-power 
before I had formed any opinion as to the engine. I now find 
that the engine will do more work in ten hours, at a cost of lOs . 
than two relays of nine horses will accomplish during the same 
period. Eighteen horses can scarcely be kept at mill-work for 
half a crown a day each ; and we now perform the whole 
operation for lOs. a day. But I must sar I do not think that 
com can be thrashed quite so cheaply as Mr. Thomas has stated 
it can. 



Hadleigh : yhvember, 1849.— Mr. Mechi said he was 
yery glad to see the great changes that had' come oyer the 
publio mind in regard to some agrimdtural questions. For- 
merly the man who talked about tenant-right was considered 
an enemy to the landlords of the country; he was also ^eneraUj 
looked on with disfayour, and it was thought that in asking for it 
he was asking something which was wrong for the landlord, and 
that he wanted to be taking something out of his pocket ; but thej 
had seen a committee of the House of Commons come to the unam* 
mous decision that the question was a most vital one for the 
country, for the interests of the tenants as well as the landlord. 
They were aware that a bill was now progressing in the House 
of Commons which would certainly secure to every tenant his 
just rights ; and no doubt the efi^ot of tiiat measure would be 
to draw out a vast amount of capital locked up and hitherto 
not employed in agriculture. It was impossible not to see that 
a great deal of money was accumulating in trade, manufao- 
tures, and commerce, and that there was a difficulty in employ- 
ing it ; they knew also, that practical asriculture was craving 
more capital. This bill, no doubt, would brin^ the superfluous 
capital of trade, commerce, and manufactures into agriculture. 
Though they cried out about distress, he believed it to be an 
admitted fact that the annual accumulated profits of this 
country were somewhere about fifty millions, and he should 
be happy to see a little of this accumulation employed in 



TRXir sownro. IM 

Witham labourers* -P^riend Soeiety: Noi^emher, 
1849.— Mr. Meohi said thejr were all aware that for the last 
four years he had heen trying oomparisons between 1 bushel 
and 2 bushels an acre of seed ; and haying lately publicly re- 
ported, and having found invariablT a considerable advantage 
m 1 bushel oyer 2, he had from all tne circumstances given up 
trying the comparative results of 1 and 2 bushels; but this year 
he had tried the difference between a bushel and 5 peeks and a 
bushel and 6 pecks, changing the drill so as to deposit the 
desired quantity ; and he found there was an advantage in favour 
of thick sowing this year, the 6 pecks giving an advantage over 
the bushel of 2 pecks an acre, and the 6 peeks of about 3 pecks 
an acre (that was as near as he could recollect, not havinsr the 
fiffures with him) ; so that, deducting the difference of seed, the 
advantage was 1 to 2 pecks in favour of 5 and 6 pecks over the 
bushel. He thought the state and quality of the land had much to 
do with thick and thin sowing ; for in another field, where he ^ut 
in 6 pecks on the 21st of December, the land being strong with, 
sheep's manure, they had too much straw, and had to flag it ; there 
was a fair crop, but they all thous^t it would have gone down 
early in April, if not flagged. With regard to beans and pease 
he had also tried a simi&r experiment, and he found that the 
thick-so'.vn had a considerable advantase in both cases over the 
thin. He drilled 4 bushels an acre of Mazagan beans as tiie 
thick-sown, and he drilled only three-sevenths of that quantity 
as the thin sowing — ^that was, he withdrew four of the coulters— 
and in one case the distance of the rows was about a foot a^E^ 
and in the thin sowing 2 feet 3 inches : they found the tniok 
sowing produced very nearly 2 quarters an acre more than the 
thin sowinj?. In the one ease he had 56 bushels, not a very bad 
crop, and m the other case only 48 bushels, showing a very 
ffreat advantage of the thick-sown beans over the thin. Bi» 
tnough that was the case with Mazagans, he did not assume it 
would be the case with the high-growing beans, because, onoe 
before he tried the experiment, and he found as much from 
three rows as he did from Ave ; and he thought much depended 
on the nature of the bean. Now, as to pease, he put 8 bushels 
an acre as thick sowing, and three- sevenths of that quantity as 
thin sowing, being the white marrow i)ease, and he found an 
advantage of nearly 2 quarters an acre, the thi^k being 40 
bushels produce, ana the thin about 16 bushels less. He found 
that thick -sown beans were forwarder, and higher, and cleaner 
than the thin-sown ; the thick-sown pease were the same ; and 
there was a great deal more straw in ooth cases. With regard 
to wheat, he should certainly try the point affain. 

He would observe that, in regard to andoulture, it was a bad 
thing to assume they were too perfect, xhey could not go into 
any part of the kingdom without travelling down green lanes 
with great fences, 10 or 10 <» 20 fe^t %taiAr-^«i wso^^^fi^ 
help aeang ttmt the land mumiot \iflJd fsiQl^dc<««Sua^^^^«3M^^ 
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blocked up, the buildings tumbling down, the manure washed 
awav, &o. ; and he did say that state of things must be and 
would be gradually remedied. Want of capital, want of skill, 
and want of security, were the causes of this in some cases ; but 
he thought the force of these discussions and of public opinion 
would have a tendency to take away that fatal feeling in agri- 
culture. They met with a man who was farming in the worst 
possible way, and if spoken to on the subject he would say, ** I 
a bad farmer ! My father farmed in the same way, and I shall 
keep on with it. Therefore he (Mr. M.) did sajr that the 
really go-ahead men, such as Mr. Hutley, Mr. Dixon, and 
others, who spent a great deal in artificial manures, and in 
improving their farms, did great injury when they patted.on 
the back and encouraged the bad farmers. And now with 
regard to his own operations. He was perfectly satisfied with 
this year's crop ; he never had so good a crop : he was sure it 
was remunerative, and that he was in the right road ; and he 
looked to the pursuit of farming as a profitable one to himself. 
He was as dose an accountant as any one in the room, and he 
knew where the money was spent, where it went, and where it 
came in. He did not say he had been perfect in all things, but 
he said the ground- work of all his operations was good drainage : 
part of the superstructure was good buildings ; and though nis 
9-inch walls and dated roofs were called by the farmers of Essex 
extravagances, yet, if he went into details, and taking one 
building, stated what it cost, and then asked, will that pay ? 
they said, "Oyes ! that will pay;" and so they went on. But 
if he said, "Would you like to pay 4 per cent, for them ?" they 
replied, "Our rents are too hign now." What he said was 
this, there was no part of his building, no part of his opera- 
tions that he was not prepared to justify on the pounds, shil- 
lings, and pence argument. But when Mr. Hutley advised 
them to use guano and rape-cake, he said let them oe caref^ 
how they dispensed with farm -yard manure, because Mr. Nesbit 
would tell tnem that rape-cake and guano did not contain all 
that farm-yard manure contained; for the best farm-yard 
manure contained ever3^hing that every plant could require ; 
therefore, let them be careful how they parted with it. He 
admitted that the fatting of animals was very ruinous, and per- 
haps at times it would be advisable to avail themselves of these 
artificial manures instead ; and as no farmer could make more 
manure than was sufficient for three-fourths of his farm, he 
ought to use artificial manures ; but they ought not to neglect 
their farm-yard manure. It did not appear to him that he had 
anything else to say on these points ; but he could not sit down 
without advocating the cause of agricultural improvement, 
which was attended with great benefit to all parties in the 
kingdom, in the progression of capital and the ^eater applica-^ 
Uon of science and skiU to the land. The agnculturists were 
Jioi a reading class. He said they wet« ^ looaivKed and non* 
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reading class \ bat the next generation would be much improved. 
The son of his friend Mr. iiutley went to the agricultural col- 
lege, or to Mr. Nesbit's, where he was instructed in science as 
applicable to farming, and therefore he would bo less liable to 
prejudice than his father. (Lo^hter.) In conclusion, he 
would Dropose the health of Mr. Hutley, for he must sav he 
admired his tendency to ^o ahead in everything. (Cheers.) 

[The following discussion, which ensued on this speecn, is 
very much condensed from the newspaper report : — 

Mr. Hutlev said he did not mean to spare Mr. Mechi an inch, 
for he intended to have a shot at him, and he would knock him 
down with sound argument, and proofs and facts. (Cheers.) 
They all knew, in the agriculiurai press, and in agriculture 
generally, that there were three great leviathans, who had been 
acting and talking, but had never shown their proofiEi — Mr. 
Mechi, Mr. Hewitt Davis, and Mr. Huxtable ; and we had seen 
in the agricultural press within the last two or three weeks, a 
challenge from Mr. Hodgson, of Low Walton, near Whitehaven, 
to show his Swedes and his farm against theirs for so much 
money; and he (Mr. H.) meant, before he left Mr. Mechi, to 
make him a bet. Mr. Mechi had spent hundreds and thousands 
on his farm, which he (Mr. H.) never had to spend ; and he 
thanked God that he nod not, or he might have fooled it 
away as that gentleman had done ; for, according to the last 
account, four years ago, he had expended £13,500 on 130 acres 
of his own and 40 acres of hired land. The offer he made Mr. 
Mechi was this — ^the farm he occupied was not the best land in 
the world, while Mr. Mechi had laid out £13,600 on his ; but he 
would measure beans, wheat, and barley for £5 for the good 
of the society, to be laid out as the committee thought lit, and 
his produce shall exceed Mr. Mechi's by 8 bushels an acre. 
(Cheers.) He had no money laid out on his farm as Mr. Mechi 
had done ; his was in the jog-trot way — ^he laid it out in the 
manner he thought convenient, and to employ the labourers 
and tradesmen ; yet he would produce 8 busnefs an acre more; 
and then came the straw, and ne should say he had a load an 
acre more than Mr. Mechi. That was the effect of cultivation 
— not of talking about it, but doing it. (Cheers.) He considered 
Mr. Mechi as only a learner, though he set up as a teacher, and 
went about the country and said so and so must be done ; but it 
was not done. Notwithstanding what Mr. Mechi had stated as 
to his heavy land, he would offer to thrash out his wheat and 
measure it against his ; and then, as to the twitch, they all 
knew he was going to leave Abbott's Hall, and he should be a 
fool if he left much capital on it ; yet he wou Idundertake to 
say it was in as good a condition as any farm in a hundred. 
There was a piece of lievet wheat there that was as good as any 
Mr. Mechi haiii got ; and it should be recollected that Mr. Meolu 
was a tenant for life, while he (Mr. H.) was a tenant from yeac 
to year. Now he would stand by wbsiXYiA\i<Qji«^-^^^^'^^^ 
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Erodaee 8 bushels an acre more than Mr. If eohi, and let them 
aye it in black and white—- let the resnlt be fairly and stxictly 
ascertained by im]>artial persons, for he would treat an honest 
man in decidm^ such a question as if he were a rogue. Mr. 
Meohi and the other neat leviathans went talking about the 
country, and they had Mr. Caird. who had an extraordinaij 
account of the Auohness Farm ; ana then it was turned to politi- 
cal nnrposes— the statements were handed to the Chancellor of 
the Exchequer. Mr. Meohi gave 8tr Robert Peel a hint of 
what he was doing, and it was political altogether, for these 

men were subservient to their purposes. Mr. Meohi : I deny 

it. Mr. Hutley said here was Sir Robert Peel, who had done 

more hurt to the fanners than any other person, and he was 
supported by the way in which these free-trade farmers, who 
lived by mechanics, and not by farming, went talking about 

the country. ^Mr. Blood said, some persons might begin to 

tire of these proceedings, which were generally of the same 
character. They began with an opening speech, and a flinff at 
the landlords, to show how they could benefit their tenants ; then 
came a gentleman, the best- tempered man in the world, who 
put himself up, like a buck, to be shot at, and was pretty weU 
peppered (laughter) ; and whether he was right or wrong, he 
{Ml. B.) coulanot say. Then came a ^ntleman who gave tBem 
an account of some proceedings they did not know much about. 
But in the good old times of their meetings they had practical 
facts from practical men, who had tried them upon tneir own 
iiarms, and these he thought were more likely to benefit agri- 
culture^-^'Mr. Dixon would say he knew Mr. Meohi used his 
time, he used his tongue as every body knew, and he used his 
money ; and he should like to know from that gentleman where 
he hsid failed and where he had succeeded ; so that where he 
had failed thev might avoid treading in his steps, and where he 
had succeeded they might follow him. It might tell against 
hhnself, but he knew Mr. Meohi had courage and fairness 
enough to tell them where he had failed and where he had sue- 
oeedM, as that would relieve his personal friends of a great 
deal of anxiety (lauehter) ; and it would do more. Mr. Mechi 
was quoted by the landlords in all parts of the kingdom, who 
said to the tenants, ** Why don't you grow such crops as Mr. 
Mechi does } and you would succeed better than you do." Mr. 
Mechi was a great authoritjr amongst the landlords; and if Mr. 
Meohi's infiuencc was injurious to the tenant farmers, he knew 
no man who would be more willing to relieve them from it. He 
knew the landlords used Mr. Mechi's name against the tenants ; 
that should only be done with justice, and he hoped they should 
have the matter dearlv understood and stated, and no man, he 
was sure, would apply any remarks to -Mr. Mechi for his 
failure. Let them have the books of the whole, and they should 

he content and satisfied. "Mi, Mechi said he was constantly 

twitted with the neoeauty of ahowing hia accounts, and with 



flMdiffltniltrof hianikkin^aproflt inngrioultim. Nov, would 
Ur. Eutley uiswer him the pwio aimple qneation he wu going 
to pat to him. He had held Abbott* ■ Hdl farm, of 680 aona, 
for twent; yean, and had he not stated over aod over ajjain, 

that for Tears he never made a BhilliDK out of that turn i 

Mr. Hutfey said he prodnoed hia books before the tith» 
eomioiBEio&er, and bf showing' those books he was lelieved 
from tlie cmnpolBor^ agMement ; for the first twelve yean tt 

■was a dcMd lose to hun. Hr. Heohi; I feel relieved. Mr. 

Hntler: JtrelieveduMofsomethinglike^AOayeaj. (Laughter.) 

lb. Meohi said he was relieved by what Mr. Hatley had 

rtated, as In bad only fanned since 1S44, and had to drain aiii 
do everything, and therefore he was plaoed is a more hopeful 
oondition than Mr. Hntley, for the year before last he got 10 par 
oent. as a tenant, and H per oent as a landlord ; lart year, he 
confessed, he lost monej^ ; this year he had a brilliant prospeot, 
and for. the fatnre a still more brilliant one. (Cheers.) He 
meant to bring out a book, " How to Farm ProStahly," whioh 
he had in preparatdoD, for he had no secrets onhis&im; bat it 
was rather onjtut to him, after he had laid oatmoney on things 
that had benefited the eonntry, to twit him with the unorofit- 
ahleneBS of farmiap, aa if that did not extwid to hundreds and 
tbonawids of the larmere in the kingdom. Let them look to 
the number of fuais to be let and no one they knew would 
l^ve a profitable farm. Theiernre Mr. Heehi was not the only 
one who farmed nnprofitably, if he did so. He challenged Mr. 
Hntlev to disouM with him the whole management of the farm. 

Hr. Hntlev : I take yon on the books — you have more 

words than I have. Mr. Meohi : Mr. Hutley and I have a 

race in good farming, and when he backs a farm of twenty-one 
years ot good cultivation against a bad farm of seven or eight 

years, I say it does not become Mr. Hutley. (Cheers.) Mr. 

IKzao : Mr. Meehi began in 1841, and I will ask him for the 
retuni i.f 1*47. 1H4S. una ls4'r. ^ml will n.k tMr no interest for 
oapital, but for the common interest of thi' r.ijital on the farm 
of thot period, abandoning all his other tixptiKlitare, whioh 1 
Hit not want to inquire about. I ask him thi- :i^ a puhlio man, 
i t*aehcr of agriculture, who blows eviryi-ody up — don't 



yoa! (Laughter.) Mr. Mechi: If they dv- 

DixoQ: I ask him to give us the thri» last y(-:ir^uf his fanning, 
—Mr. Mechi: I have no objecti<in.^ — -Mr. Hutley said he 



Lad been in the Weat of England, wbcrt- a, person, after 
inqniring if he come from Essex, said to liioi, ''Myrent has 
been raised, and I am to (arm as Mr. Heohi does, to pay that 
rent ; " to which he replied, " If you farm as he does, you will 
pay no rent at all." (I^iighter.) Bat th^ saw from this the 
iniury it did. He looked at Mr. Mechi's hnn with contempt. 
(Hear.) He (Mr. HO stated here last year what he got from 
Mr. Meehi'a man ; then out came a one-sided lettet B<na.Ut. 
Meohi; aadthmfon he tkoaglitte-«wA&.W-««^ain-Vm<k'&i>>. 
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year. He repeated, the landlords took advanta^ of the state- 
ments made, and said to the tenant, ** Ton most produce as 

much as Mr. Mechi does, or yon must turn out." (Hear.) 

Mr. Mechi said, in answer to that, he could state that at the 
Saffron Walden meeting last year, a farmer obserred, he was 
ded hand and foot not to move tree or pollard ; but six months 
after, his landlord came to him and said he might remove the 
trees, cut down the pollards, &c. ; and when he asked, ** What 
can have made such a change in your opinions ? " he replied, 
** I have been reading Mr. Mechi's book, and I am perfectly 
convinced it is true." Therefore, if he (Mr. Mechi) had done 
evil, as Mr. Hutley wished them to believe, he had also done 
good. As to his crops, which Mr. Hutley looked on with such 
contempt, he would back against that the public approbation, 
and the opinion of the men who signed his book every day — men 
of as much intelligence, as much capital, and as much honour.] 



STEAH-POWEB IN AOBICULTUBE. 

CoggeshalL— Jtfn«, 1850. — ^Mr. Mechi said: One thing is 
certain, that the ^neral application of steam-power in culti- 
vation will necessitate such a squaring and levelling and re- 
Saroelling of the soil, as will thoroughly reform the hedge-and- 
itch-row-ism and topography of this kingdom. It will equally 
compel a readjustment of tne system of transfer or exchange of 
land, which should change hands as easily as the 3 per cents. 
A farm of 600 acres should represent a square mile, with a 
farmery in its centre, having half-mile diverging roads to its 
extremities ; whereas now, under the system of old custom and 
iinalterability, a farm of that size generallv involves the intri- 
cate threadings of miles of almost impassable green and muddy 
lanes, with fields of every form except the right one. I am 
enabled to form a correct comparative estimate of the relative 
power of horses and steam, because, unfortunately, my first at- 
tempt was with six real horses ; the remembrance of that great 
mistake awakens many unpleasant but profitable reflections. 
The mere working space required for the six horses is three 
times as great as that necessarv for the engine and boilers, to 
say nothing of the stalls, attenaance, and food. If a steam- 
horse costs only £25, it is quite clear that it is in its first cost, 
power, and maintenance, and durabilitjr, more advantageous 
than a real horse ; besides, if you feed it well with coals and 
water, you may work it all night as well as all day. 

First cost and oatU7 of mj own S-bone-power engine, 

best wrought boiler 150 o 

nxingr shaft, brickwork, &c 70 

Pair of millitones, gearing, smd miller's tools 50 o 

Csntodfonrtid ..*» S7« o a 



COST 07 STEAU. liS 

^9. d. 

Brooirht forward S70 o 

Turner and Harwood's linseed cmaher and greuiuf.... 15 o o 

Pump and gearing 15 

Sack.tackle and gearing 10 o o 

Thrashing- mactaLie and gearing, &c 50 o o 

Dressing machine and gear 20 

Ciiaff-cutter and gearing 20 o 

Grindstone and gearing 10 o o 

^410 • 

Of course the cost must vary in some degree with the build- 
ings. For a small additional cost I could, if necessary, drive 
an extra pair of stones. 

DAILY CHARGB. 

Coals 10 

Wages of man as miller and engine-driver o 3 4 

Sperm oil, rags, candles, packiii^, &c 6 

Wear and repairs to cn|^, &c o l 6 

15 4 
Interest of capital, 400{. at 5 per cent. 014 

jf • 16 8 

DAILY WORK DONE. 

(Ciiarged at the price we should have to pay in the regular waj, 
independent of cartage to miU, &&) 

Seven quarters of com ground 1 1 

130 bushels of chaff cut one-eighth of an inch long Oess 

woman's time 7^.) 3 6 

Miller's toll saved, 4 lbs. per sack, is 50 lbs • 3 

Linseed crushed, water pumped, sacks raised, grind- 

stone turned, water boiled, food steamed gratis. 

^18 

Deducting expenses as above, this gives a daily profit of 
11«. 4(/., and the work done by the engine is more than ten 
horses could accomplish. But even if, instead of 11 «. ^d, daily 
gain, we only conducted our business at the ordinary cost, still 
^ere would be an immense convenience in being able to do 
everything in our own way and at the right tune, without 
cartage to mill, and the uncertainties of supply. 

COST OF A DAY'S THRASHING. 

Thirtj quarters of long-mowed wheat (or 40 quarters of 
reaped ditto) thrashed, dressed, ani^ sacked-up in dght 
hocurs. This would cost in addition to expense of the 

engine given above, viz 10 8 

Wages of seven men at U. Otf 10 6 

Three women and three bojrs at 8A each 4 

jfl 11 8 

Or 1«. per quarter for the mowed and 9(J. per cvdaxtfix l<st ^^ 
reaped wheat. IheeDgiiie wo^ilddotnoi%«\>uX>^«eA^^^(ia^^ 

L 
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are as mnoh as a good man can pass thron^h his hands in tiie 
time. Having tnns disposed of the statistical part of the 
question, I ma^ obserye that steam will have the effect of 
abolishing or diminishing the extent of land in grass. The 
facility of cutting straw into chaff, and grinding com into meal 
by steam-power, will convince landlords, and tenants too, that 
the poor grass lands will be more advantageously converted 
into good corn-and-root-growing arable land. The Scotch 
svstem of two years grass for rest will naturally give way to 
tne improved method of obtaining abundant manure, by pur- 
chased com on boarded-floors or under sheds. My daily con- 
sumption of chaff is more than 130 bushels. If, by any 
miscnanoe or repair, the engine is not at work for a few da^ 
great is the outcry for its use. Eversrthing seems out of joint 
without it. But on what-sized farms can steam be advantage- 
ously used } Here, I am sure, I shall differ most widely from 
the majority of landlords and of tenants of the present day. 
Before I answer the question, I should ask — ^What amount of 
live stock per acre do you mean to keep ? If you determine to 
keep, as I do, £4 to £5 worth of live stock per acre, you wUl 
require a steam-engine on a farm of 130 to 200 acres vairin^ 
in power from four to six-horse. Mine of six-horse power nnda 
ample employment on a farm of 170 acres. In fact, as I extend 
my accommodation, I shall increase my quantity of live stock ; 
being convinced that on this depends the increased fertility of 
our soil. It mav be said, " If everybody did as you do, meat 
would be verv cheap." I can honestly assure you there is no 
fear of everybody doing so : prejudice, or want of capital, both 
by landlords and tenants, will be an effectual bar to its general 
and immediate extension ; but the sooner we be^n the i>etter, 
for it is quite clear that, even in this well-cultivated county, 
we are a desperatelv long wav from perfection. It has be^ 
urged that the employment of steam-power displaces Twangft] 
labour. However specious this objection may appear, it is not 
founded in fact, because the same principle of profit and eoo- 
nomv that would induce an agriculturist to employ steam, 
would also cause him to drain and subsoil his land, open his 
ditches, square his fields, trim his fences, mend his roads, bum 
earth, cart chalk, keep his lands free frt>m weeds, and do 
many things that tend to the increased emplo3^ent of labour. 
Besides, the making of a steam-engine is nearly all labour, 
except the mere iron-ore obtained by labonr. Thousands ox 
labourers are rendered pennanent and premature paupers by 
the slavery of agriculture — I mean, thrashing and chaff-cuttinff. 
These operations are generally paid for by the piece, or taiu: 
work. The result is, over-exertion, a short oongh, asthma, pain 
in the side, or some permanent disability. 1 see too many 
instances of this kind. Steam-power would prevent them. In 
conclusion, I recommend the use of steam-engines in agrioul* 
tare : — Ist, on the prinmple ol Yi\nnsAi\;Y> ^ vm^ioving, oy tiM 



oooKKS nws. Itf 

eheapenin? and inaresae oi food, tlie ptiTiioal, moral, and 

Mciu ooDaitioD of the workinf oUsmb : 2iidl7, on tha icore of 
economy and profit, individual, paroohial, and general : Srdly, 
on the ground of providing food and employment for our 
meabeDieal engineen and mmcn, rather than for our honei : 
and last, tJtou^h not leaat. as the basis for promotinB: the 
honour and safety of the nation, by increasing the number of 
haidy tars to navimte our ooal-laden vessels, or, if need be, to 
man and defend "Old Bngland's wooden iralli." 



ssBured them they would succeed, as he had done, in maldU 

better manare mo i more meat, by havii^ thor 

animals on boards ng them on straw and rsmoT- 

ing that atraw after I orked mto muok, andtuming 

it over and reoartiTi [ had lost many of ita valni^e 

propertieB. Instea i 1 1,hein take the pure excrement 

from the animal^ c soil, and plong-h it in, and he 

was sura their crop uld eioeod those grown wili 

the primest guano i torallv b« asked what be did 

withbiastraw Ht t that waa, he let the oattb 

eat it, and he conl oes as much atook. He oonld 



that was, that tiiey did not odminiiter their food ii . 
mode. He was conrinoed that one-hatf tha food administered 
in the usnal way paaaed tbroogh the animal nndi^stad. If 
they would do as he had done, and pom water on the exon- 
ments of variooa lunda of oattle and horseB tbey fed, they wonld 
be astonished to find oncruahed beans, and even nncruihed a«ta 
ond oilcake— it would be found almost in on entirely natural 
state, undigested. This would lead to the consideration whetlier 
it would pay the fanners to administer a smaller amount of 
food, but to render that food perfectly aTotlable to the stomadi 
nS the animal i He must think they were making agreat mil- 
take in itivins so mneh food to their animals at so great waste. 
A bullock would not put on more than 2lbs. of meat per day, 
probably not more than one, and tho average very likely woold 
not be mare than one and a half; a stone per week would bo 
doing Tery well ; 2 lbs. at Bd. per lb. would be lOd, a dav. If 
they gave that animal half a crown's worth of food, whiob wu 
often dune (generally 2t. worth), he could not pay for it. He 
mig'ht moke muck in return for his food i but it was impossible 
that he oould pay for more than a given quantity. He had said 
before, that hia animals were all on boards. He assured Uie 
landlords of ttw ooonUyj whose doty \kB omxt&Ktt^ S)^\a\a^ 
L 2 
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at up good buildings for ^ood tenants, that brick and alatad 
uildings of the best description, with boarded floors, could be 
put up, at an expense (if they wished or should choose to charge 
uieir tenants 5 per cent, for them), of only half a farthing per 
week for each pi^ or sheep, to keep that aziimal in the best way, 
and his manure in the best possible condition of dryness and 
availability ; and for a bullock, id, ner week would give him 
an excellent lodging. He was particular on this point, because 
he was laying out £200 or £300 additional, and from a dose 
calculation of the cost per score of slating, flooring, and every 
part connected with the buildings^ he was charging himself 10 
per cent., and a fat hop: only naid ^d, a week for nis lodging. 
(A voice : " Is washing induaea with lodging ? ") He assured 
them that the animal neither required washing nor bedding, 
and it was one of the beauties of this principle that they might 
have 1,000 bullocks, hogs, or sheep on boards, and they would 
neither require sweeping, littering, or attending to in any way 
beyond the mere act of leeding them, jret they would be as dean 
as possible, and fit for a lady*B drawing-room. He was often 
asked the Question by those who came to look at his animals, 
both bullocks, pigs, and sheep—'* How often do you sweep the 
floor ? "— ** Not at all ; they sweep it themselves. He assured 
them, that by the addition of a little gypsum on the boards, 
the ammonia was perfectly fixed, there was no disagreeable 
smell at all, and the manure was taken away at intervals, just 
as it might be wanted. Nothing could be worse than the ma- 
nagement of manure in this country generally. He had often 
asked farmers how they had grown their best turnips? — 
"* Why, we take out the long manure, plough it in, and let it 
lie all the winter, and then we have far better turnips than when 
we put in the remainder of the muck-heap, * washed, dried, 
-and mangled,' by the road-side." The management of manure 
was a positive national and individual waste and loss ; it was 
the very essence of losing money. 



Sa&on Walden.— October 1861.— Mr. Mechi, after al- 
luding to the delightful bond of union that existed between 
Lord Braybrooke. his family, and the neighbourhood, said they 
had heard something of the difficult position of the agrioul- 
turistsL which meant, he supposed, the position of the land- 
lord^ the tenant, and the labourer ; and also, as was observed 
bv Lord Hardwicke, of the tithe-owner and the government. 
There were five parties concerned, but they would allow him to 
invert the order, and begin with the labourer, because he 
thought industry was the parent of capital, and the labourer 
was the foundation of agricultural operations. Now, they were 
here to speak the truth ; and he believed, from all the inquirv 
he had been able to make, that the condition of the a^cultural 
labourer waa most satisfactory. He 'waa not aUudrng to the 
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■t«t« of the poor-ratea, beoanse he knew the low prioe of pro- 
dace had atendcDOfto dimiQish rates; bat he laid the labourer 
vas in a prosperous conditioD. (Marks of dissent.} He shoitld 
be hapvy to hear an objeotion, W he stated what be believed 
to be the truth, and why he believed it was this :— In Essex, 
the estimate of a labourer's week's wages whs the value of % 
bushel of flour — that had been the general rule of aotion ; and 
as the price of a bushel of flour now was (•. 6d., and be heard 
they were giving 7*. 6d. a week in this neighbourhood, and in 
his own neighbourhood they gave EU. and beer, it showed that 
the labourer was better off. (A. person exclaimed, " The waget 
ore not so high.") He knew there were some gave 6i. 6d., some 
7$. 6d., some 6i. and 9(. ; and probably the average woold be 
about 6$. or 7i. 6d. Well, then, it must be quite clear tbab 
wages being 7i. 6d., the labourer must be in a better state, ana 
be was sure they were all delighted that it was so. (Hear.) 
Now, he went trom the labourers to the tenants : he knew ^is 
was tioklish ground, and in the first place he must state that 
the low price of the fiirmer's prodaoe — he meant of com, for 
meat was dear enough— oertaiuLy entitled him to all the deauo- 
tdons in the cost of tiis productions that he could fairly claim. 
They knew the great items in that cost were rent, labour, titbt, 
and government taxation. Now, they could not complain par- 
ticularly about labour; he did not think they did, and the 
labourer was well off; bnt he did think that rent ahonld be 
reduced, if tbev were to have permanently a low price of com, 
to iomething like » fair proportion to the price of their produce. 
He believed in many coses that hi^d been done, and in many 
oases where it had not been dont, it would be done, either from 
the good sense and calculations of the proprietors themselves, 
or from the stem force of compulsion and necessity. He oame 
now to the tithe, and tlie clergy would tind to their sorrow thai 
they would sink or swim with the farmer. But the farmera 
must recollect that if thcv were paying the tithe rent-charge 
on a hi^h price now. they bad had that price, nnd were bound to 
pay on it. He did not say whether it was right or wrong to fix 
the charge on so high a scale, but he wi.'thed the tithes wen 
higher on the farmers, becaufic it proved that they hod had 
more, and tbey should all be sorry to see it so low next year. 
Thea tbey came to the landbrd : and in reference to this point 
he felt they were in a comparatively happy district, for be was 
sure the landlords he saw there were too mnch men of busineaa 
to expect their tenants to pay Uietr rint out of capital ; but if 
the tenants got a proportionato rciduction. be did not think 
tbey would be so badly oC They huard a good deal about 
agneultnral ruin. Now, in oomnerce, when they heard a man 
was mined, when they looked for him he was gone, and hil 
name wu in the GasetU ; but when he (Mr. M.) came here, faa 
still saw the tame bappy faoea. He did not sa.^ •lL,W^^Vn vim «. 
gnat many that he Bad lem \mlaTa, nanfewm^ V&- "^ wuk 
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tenure. He oonld only sav that he lecoffnized those honomed 
names, the Claydons, and the Webbs, and the Jonases, as being 
still there, and long might they remain ! But he would not 
hear of their being rained, because he did not believe it to be 
the case. He believed, so far as foreign labour went, they had 
nothing to fear. Then, as to the manufactures, trade, and com- 
merce of this country, let them look at the advantages the 
agriculturists possessea from these. He had said to these 
foreigners, " What do you do with your com ? " and they 
said, ** We send it to England ; we cannot afford to eat it 
ourselves, and we send it to you. It is with meat the same ; 
it is half the price, because we have no one to sell it to ; *' and 
the amcultunsts in this country would be in the same state if 
they had not a district which attbrded a market to send their 
com to ; he sent his com to the manu&cturing districts, and, 
therefore, the greater the union between them the better for 
those two interests, and the happier for the country at largjB. 
Then, again, look to the diiference in practice in agriculture in 
difierent parts of the country. There was as much as 2^ i>er 
cent, difference, and this, in any manufacture, would cause its 
entire removal fixnn one part to another, and he did not know 
whether Ij ner cent, would not do it. Essex, for instance, 
ploughed with two hones, and stood pre-eminent for ploughing, 
while in some other oounties they used six in a line ; and having 
appealed to a surveyor in Herts on the subject, he sent him the 
allowances made there for the ploughing on heavy land, and he 
found the first ploughing 13s. ^ the second 11«., the third 10s.» 
and the fourth 8s. ; and he believed there were four ploughings 
lor wheat. Then let them look at the extraordinary discre- 
pancy as to the form and size of the fields, and the system of 
management. Look at Norfolk and Cambridge, and they sow 
large tields. He knew a farm in Norfolk of 1,000 acres in only 
four fields ; he went into Devonshire, and he found there a 
farm that a gentleman told him the tenant had left, and he 
oould not let it ; and, on inquiring what it was, he said it was a 
farm of 67 acres, and there were 27 fields. Thus, he had 
27 gates to open, had got 27 headlands, and 27 hedges full of 
trees, and then the tenant could not live. Was that a solitary 
instance ^ He appealed to a noble lord there, whether he did 
not know one whole parish in which there was an average of 
three-acre fields? Then, what conclusion could they ^w but 
that agriculture was in a most backward state, as compared with 
manufactures and trade. He believed they would have to pro- 
duce com as the manufacturer did his cotton ; for the manu- 
facturer sold to them at one time for 3s. 6^. that which he now 
sold to them at 6d,, and got a better profit. How was that 
done ? Not by the old clumsy system of weaving by hand ; 
but let them look to what had been done in manufact^ires, to 
tie capital invested in machines, not only to make the article* 
but to make the machinery, a& «bowii m \!n!& Q;i«qXi 'Sa!^\KvtiQnL 
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Then he said to tiie agrimiltarists, eompare yonr own oliimsv 
contrivances with this ; and I do say affricnlture is far behind 
in its application of steam-power, in drainage, in fences, and 
timber ; yonr buildings are badly placed, and before you can 
produce the article at a cheap price and in abundant quantity, 

Jon must remedy all these things. With respect to taxation* 
e thought it did not require any conjuror to show that they 
bought all their things at the cheapest rate. (*' No, no.") Whyv 
his lady bought two beautiful dresses the other day for js. 10a., 
and he bought an ombrella the day before yesterday for 18i^. 
ayery good one. He stated this to show that the expenses 
of the farmer were reduced in a great degree by the artides 
imported for his use. 

Anmiftl Gathering at Tiptree HalL— J«/v, 1852.— 
Mr. Mechi said : The number of our acres was unalterable, but the 
population was multiplying rapidly, and farmers' sons camepf 
age eyery year, but acres had no sons ; and therefore it was 
quite clear that, so long as we had order, peace, and good 
goyemment, the rent of land could not be sensibly aiminished. 
WeU, then, if they were to continue to pay the same rent, and 
were to come in competition with those broad acres and those 
mighty riyers that Mr. Lawrence was so well acquainted with, 
it must be done by inyesting more capital, more skill, more 
intelligenoe, and he would say less prejudice on our own broad 
acres. Let them drain their lands ; but before they could drain 
their lands they must drain their heads. When he met with a 
man full of prejudice and loye for old customs, and he talked 
to him of draining or other improyements, that man did not tell 
him *' The honest truth is, I am opposed to it from prejudice : '* 
but be asked, ** Where is the money to come firom } " But ne 
said, have a reform in the English Drain ; dear out prejudices, 
and the money would come wneneyer they like. Let them look 
at what was done about railways. At Colchester and at other 
places they would not haye the railway come near the town — 
oh no, they droye it as far off as they could; but seyen years 
after they had to make branch lines, in order to secure the 
benefits for the town, because they had prejudice, and opposed 
the plan in the first instance. Therefore, to efl^ improyements 
they must make an impression on the brain — they would then 
touch the pocket, and would find the money when it was wanted : 
only show it was profitable, and they remoyed prejudice, and 
the thing would be done. Therefore lie had hopes that within 
100 years, when his body was turned into a large cabbage or a 
great turnip, as it would be, for Nature would not let it be 
wasted— she would not let anything be wasted, but was canyinff 
on a constant system of reproduction — ^then this matter would 
be understood, and the 5,000 oxen and all other things that 
were sent to London far the supply <rf the population^ would 
speedily find their way back to taoie irbo i»^ x\isai^\A«Qi^ao^ 



their apicoltore, aad refrwh and tvtH^M their fields, (tnd ifl- 
prodnoe the Mine artialea to be sent up a^n. 

Lord Ebrington had stated that they hud eiehty reprr^enta- 
tives of water companiea ia Parliament, and be believed la a 
-century more they would have eighty representatives of manure 
eomponies. He said it vras im^sslble for a mau to Irnvel 
through the country without seeing that tliere had uot been 
capital enough, or education euongb, or intfUigenca enough, 
employed to bring: out the full capabilities of the Boil. But 
they must alter that ; and this brought him to the subject of 
eduoatioa. He hved here in a parish of S.OOI) acres— they were 
raising a subscription Ia build a sohool, for they had only a 
room 16 feet by 11 feet, and a female to superinlcnd it ; and 
how much did they Ihiiik they had collected for education on. 
this £,000 acres, or a population of 1,200 persons i Why, oniony 
dissenters and all they raised ilS a year to build the house, 
pay a schoolmistress, and do all that was required for the 
education of that population. Ho hoped those whom he ad- 
dressed had been to the I*wes show, and had seen tlie mnchineB 
there, for they would have seen that they were of a nature that 
nijibl involve the employment of a consider able Jf;;rei.' nf inttd- 
licence in those who were to Mirenntcnd their op.riitiiii.s ; but 
where, he asked, were they to tind the labonreni to work them, 
with£lS a year for eduoation. He wa« aware that various 
cireumslanoea prevented the raising of a larger sum ; but when 
the surveyor called on him for his rat«, he found that they oonld 
raise Zd. an acre for the roads, but oould not raise thne fu- 
things to develop the intclli^enoe and the mind of the people 
about them ; he did feel that it was a matter that wanted ^ter- 
in^. His men felt it. His man had said to him, when be 
pointed out to bim the principle and the uioe action of a piece 
ofmnehinery, "The Almighty has given to me the mind to 
nnderstand, bnt man has uot given me the power of developing 
it." And wbeu, as Mr. Lawrence knew, they had annually de- 
ToW 200,000 dollars to the education of the people in the stale 
of New York, they must feel we had been here asleep. It 
was his fate to belong to the CounoU of the Soyal Agriobltaral 
College, to whioh he devoted twelve days in a year, and his 
friends pitied him, as they said they did not want scienoe, they 
wonted practice ; but the feeling on this was improrinjt, and 
the Agricultural College at Cirenoester was paying, thougn, he 
was sorry to say, they had not one farmer's son amongrt the lot 
last year. He did not make this as a charge, but it was a 
misfortune. He said, give me science ; it is the parent and 
^ide of praotioe ; ana those who practise it would aave milltoua 
in oostly experiments, if they had soienoe bt guide them. 
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their friends in town, that all the beef, mutton, batter, and 
efi^gs which they sent in should be returned, after they had done 
with them, for the restoration and renovation of the land from 
which they came, they would be pursuing the plan which h» 
adopted. They might think him a little visionary, or rather 
far-sighted, but he saw clearly that another half-century would 
not be permitted to elapse before the people would no longer 
pursue the thoughtless — ^not to call it by a worse name — plan of 
allowing the verv best means of reproduction to run to waste into 
their rivers. There are 90,000 inhabitants in Aberdeen, and 
the refuse of this city, giving three persons to the acre, would 
fertilize no less than 30,000 acres of ground. Practical farmers 
know that a man with his 300 sheep upon 100 acres of ground^ 
has no bad bargain in the wav of manure. What, he might 
ask, became of the millions of quarters of corn which passed 
through the bodies of the citizens of London ? He was satis- 
fied that if the refuse of our food was turned to right account, 
this country might be the richest agricultural country in the 
world. The reason they had not attended to this hitherto was 
just because they had not thought of the thing. However, 
when a matter such as this was once brouf^ht before an Eng- 
lishman's mind, it was not long before he tried it practically ; 
and he believed that when agriculturists here once made up 
their mind to try this liquid manure, the thing would be done 
before they could say, ** Jack Kobinson." — He said : I have two 
miles of underground iron piping, and I can put on the 
liquefied manure, and pour it in three feet deep, and brin^ 
the cart home again for three farthings a ton, a sum so ridi- 
culously small, compared with the usual expense, that I think 
I may strongly recommend the plan to your notice. You have 
heaps to make and turn, you have your carts to drive and bring 
back, you have roads to mend, and there is much expense 
in preparing manure for turnip crop ; but in my case, supposing 
my bullocks deposit 100 loads of pudding upon the boards, 1 
fire at it in the morning with this fire-engine, then it goes in a 
stream to the great tank, from this it is forced in a fluid form 
anjrwhere within two miles, sinks into the ground to the veiy 
roots of the crop, and is in action 24 hours after it is dropped. 
Suppose I wanted to put guano on mj field : I put it into 
the tank, agitate it by an air-pump, and in a quarter of an hour 
you will see it pass out in a stream, going down into the sub- 
soil to the roots of the plants. I brieve I was the first who at- 
tempted to send out all the manure in this way. Last year I had 
20 dead horses and some dead cows, besides the puddings, in my 
tank ; I had 30 feet of solid stufi*, and though I had air-pipes at 
the bottom I could not lift the mass. Luckily it dropped into 
my head to apply the air-pump — ^I pumped down the air, and 
the solid matter was set in motion till brought within the 
line of suction, and that took it away. All these dead hoTsea^ 
except the large bones, have gone thxo\&|;\i«L V^ V)i^^ toiA^VTs:) 



finger. Wlien a mass like tiiat is bnmgiit into oontaot with 
water, 3rou can have no idea of the chemioal fbrcet that m(k 
upon it. The ^ of fermentation is taken oare of by the water ; 
it does not go into the air, but is laid up in store in the water» 
to go off in the fertiLiang stream. Wateritself is manors for 
grasses, as is well known by those who have moist meadows^ 
and if it were mixed with the excrements of your animals the 
results would astonish yoo. 



Witham.— Offio&sr, 1863.— Mr. Mechi said : I assure you it 
affords me great pleasure onee again to meet you at this table, 
in fortheranoe of the objects of the Witiuun Society. It is 
called the Labourer's Fnend Society, and perhaps on that 
account I shall not be considered an intruder, as you are aware 
I have spent a ffood deal of money on my small piece of land at 
Tiptree, and, whether judiciously so or not, it is quite certain 
that it has conduced largely to the comfort and the morality <^ 
the neighbourhood. Wnen I look at the million of bridEs I 
have used, and the some 120 or 130 miles of drains I have made» 
nearly all of which was labour, I feel couTinced it was a happy 
day K>r the neighbourhood that I was so inclined to spend my 
money, although it was a great source of satisfiustion to me in 
other points of yiew. I do not admit I was wrong in so spend- 
inpr my money. I do not sav I did ererything as cheaply as it 
might be done ; but I do tnink an inyestment in bnck and 
slate is yery much cheaper than board and thatch. I think it 
is a matter worthy the consideration of gentlemen, both land- 
lords and tenants, that brick and slate are the things, after all, 
particularly for cottages and farm buildings ; at tl^ end of 10 
or 12 years they are as good as the first daj when they were 
put up, and are, therefore, the cheapest things we can use. 
The S3rstem of irrigation I haye adopted certainly does wonder- 
ful things. It will change a bad pasture into a good one ia 
the course a year. There is not a person in this meeting yiiio 
will not be able to confirm what I say, that do what you will, 
and spend what you will, it is diffbult to get good pasture 
on the hard yellow clay ; but the irrigation appears to make 
the old plants die out, and brings you in a new stock of 
grasses and doyer, that makes the animals look better, and 
enables you to keep more per acre. I haye a strong opiniopi 
which is confirmed more and more eyery day, that steam will 
shortly be the power to cultiyate most of our soils, and for this 
simple reason, that horses soon get tired of hard work. We 
neyer allow them to plough more than an acre a day, whan 
they are taken off and sent home, because you know it 
would be against your interest to make them do more. On the 
road, the power of a horse regularly worked is exhausted in aa 
hoar; be takes a coach 7 or 8 miles, that is one stage, and he ie 
then Uken off for the remaindm ol t2bft dai— be ia worked 
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1 hour and he rests 2S, and he cannot do more than 6 days 
out of the 7. But if you fret a steam-horse, and feed him witii 
coals and water, you may keep on to the end of time, or till it is 
worn out. 1 believe that steam-power is as important in the 
cultivation of the land as in any of the other operations in 
which it is employed. The great difficulty of the matter has 
been to ^et the great weight that was thought necessary to 
give the power on to the land, but, I think, by our macnine 
(Romaine's) we shall get the power of 10 or 12 or 15 horses 
concentrated into the weight of 2 tons ; and if we do get 
it in 2 tons, with the ]>ower of 15 horses we shall be able to 
move a great deal of soil at little cost. Whether the tilling of 
the soil, the preparing of it, and the seeding, can be be dxme 
all at one time remams to be seen. The inventor says that 
a rabbit, when it scratches up a piece of ground, covers it 
by what is scratched up from that which follows. This will 
be the principle of the machine. If it make a hole, it will 
fill it up in the same way ; and if it succeed in that, and roll 
the land, it will be a great convenience to the farmers. Bul^ I 
think, in seven years you will see forty different plans for 
cultivating land by steam. I can only say that so long as I 
commit any follies or do anything worth looking at, you will 
be quite welcome to oome and look at it whenever you please. 



Tiptree Gktthering.— Jf«/y, 1854.— Mr. Mechi said ha 
thought this really a case of wind and water. He heard 
gentlemen on his right and left laugh, but he repeated it in 
all sincerity and nravity, that it was a case of wind and water : 
and when ne told them that 75 per cent, of their bodies was 
water, that 20 per cent, was wind or gas, and 5 per cent, inor- 

fanic matter — or matter, he ought to say. that was soluble— 
e could only arrive at the conclusion that this was a very 
light meeting. Science would tell them — they had had Davy, 
and now Liebig and otiiers, who would tell them— that if th^ 
had not wind and water they would be blocks of wood ; for if 
there was not a fluid, where would be their circulation > When 
tiiey came to have an agricultural education, such an education 
as would tit them for their calling— and this must come^the 
company would not laugh at such a statement as this ; for, as 
his friend Gaird said, he was beaten in grass because he had 
1,000 tons less water than they had in the western parts of this 
kingdom. That water was what ? — it was everything ; and 
when he cleaned out his boiler after some time working it^ 
and took cartloads of solid matter out of it, he at first won- 
dered where it came from ; but if it had not these things, which 
entered into the circulation of the plant, that plant would soon 
want strength and life. Plants searched for, and t»Qik.^^^«^ 
fed on these thing*. As an instance oi \^ Vi ^«3 '^roX.^.^fis^ 
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within ten feet of a river, it would send a root out that would 
reach the water and take it up ; thus showing that if the plant 
had not reason, it had instinct. But we did not understand this 
as we ought to do ; and when they looked into the schools of 
the country, and asked, ** Where are your hooks on agrioul* 
ture ? " they said, *' Oh, we don't know anything ahout that.'* 
He told them that agriculture was not now what it would be 
100 years hence. There were thousands of things in regard to 
H yet undeveloped, and our children would look hack on their 
atners and sa^, ** What a stupid set of fellows they were ; what 
a pity that science did not rise and enlighten their minds." 
But he would not quarrel with the farmers as to whether thej 
should turn up the stiff clav, he would not go into matters 
of detail ; but he took the broad principle of education, and 
he said, *' You must teach these things to those who are to 
enter on the pursuit of agriculture ; they must be pondered 
over, and studied, and understood, or you will not grow your 
quartern loaves as you ought to do." Let them look at the 
leading article of the Times, and see how it was that consols 
came to be at their present quotation. He said it was all 
a question of victuals. If they stopped the stomach, they 
stopped their commerce, their arts, their sciences, their manu- 
factures ; and as for their friend Dr. Lyon Playfair there, if he 
had no dinner for a fortnight, good-bve to all nis science. He 
believed the time was coming when they should be awake, and 
not insane, as thev were now ; the dinner which they ate to- 
day, would reproduce itself to-morrow; that was, provided 
they did not send it down the Thames to pollute the water^ 
instead of sending it to the land where it would fructify and 
reproduce itself again. Gentlemen had seen his children, and 
he would say that if those children fed on the milk of London, 
deprived of that nutritious quality which was lost by its being 
thrown away instead of being sent back to the pasture, they 
would find they would want bone, and muscle, and develop- 
ment, for that was the cause why all the ohUdrcn of London 
had crooked knees and bow legs ; because the excrement that 
ought, by its use, to make the milk rich, thus bringing up the 
bone and muscle, and development of the child, was thrown 
into the Thames. So long as they threw that into the Thames, 
and went to Peru and purchased guano at a high price to 
replace it, he did say they were not acting as business-like and 
sensible men, and as they would act when the matter came to 
be understood. He would not measure this meeting, this great 
and important and scientific meeting, by details, but he took 
the principle, and he said, '* If God does not give you ten inches 
of rain, you must go to a river, if you have one near you, end 
pour it on; you will thus double your stock, increase your 
com, and thus you will increase the employment and the food of 
man. He would not detain the meeting, as he mu[ht do on the 
salyeot, he woold write it out some ^7 ; but ha old say it 
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a auestion that bore upon the moral, the social, and ]>olitioal 
welfare of this ereat oountry. He held it aji a great principle, 
that that which was not profitable to africultore was not a 
thinff that it was proper to advocate ; if it was not desirable 
on the (TTOund of pront, it was worthless. Now, it would be 
said, " Where is the money to come from ?" "Bab reply was, he 
had now at that table the president of a bod^ in London who 
would lend them the money for all these things if they could pay 
6i per cent, for it, to be repaid in 21 years ; and he did say, if 
they did not borrow it, they did not know their own interests. 
But he felt humbled when he saw those ffentlemen from the 
city, and saw that they had companies in the first, second, and 
third fioors for the improvement of the land in almost every 
country in the world ; there was not a country^ they had not 
their money in. but they had not money in the improvement of 
English agriculture. He said it was a disgrace to them. Was 
there not ample scope in this country for that employment? 
When he travelled thousands of miles by railway through the 
country what did he see ? Poverty, and a fixed rent, fixed 
tithe, hxed labour, fixed everjrthing, and a limited production ! 
It was like a gentleman having a large shop and nothing in it, 
and the rent of which was thus in effect doubled or trebled, 
because he had not sufficient stock in it to make a profit. These 
things must be altered ; the change must come, and therefore 
in these meetings he caHed together the people of the towns 
and the people of the country, for he felt it was only by such a 
oombination that they would get more a^cultural knowledge ; 
for if they went into agriculture and did not understand iC it 
was of no use. He said, therefore, have your college in every 
county, so that those who were to practise agriculture shoula 
thoroughly know their business. Depend on it a man must 
learn his business by acquiring information, by study, and by 
practical experiment ; and what he wanted to see was for the 
towns to introduce schools for agriculturists, and see that they 
really did understand agriculture before they turned them into 
the country to employ their capital in the pursuit. For himself 
he followed his destiny in the course he took, feeling that he 
could not allow«a^cuIture, for want of exertion on his part, to 
femain as it was in this great kingdom. 



Bramtree and Booldiig.— October, 1854.— Mr. Mecfai 
aaid that, somehow or other, however disagreeable his prin- 
ciples might be to some, he generally found that, personally, 
he was well received. The great question of the day was the 
ouestion of manure. There was not a farmer who did not tell 
them that he could not produce a great deal more beef and 
mutton, and a great deal more com, if he could obtain more 
manure. Let them therefore look to the sources from which, it 
could be obtained. Hehadakt^tcomlaatnfindLl&x^^^ii^u^ 
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«f Bngby, who had taken all the good things from the people 
of that town, and, by the process by whioh it was oarried on to 
the land, the sewage of the town was fonning food for the 
people in the course of something like twenty-four hours. Xow, 
they had 8,000 or 9,000 people in these two towns ; and he asked 
them — Would not the manure of that number of sheep place any 
foxmer in this neigbourhood in a much better position } He 
should like to ask Mr. Hobbs at what he valued the manure of 
one sheep per year? (Mr. Hobbs said he did not know.) Mr. 
Mechi : ** Is it 6«. a year } " (Several gentlemen replied " Tea," 
and some said more.) Mr. Mechi : ** Then, if they had 8,000 
people, it would be worth £400 at U, ner head ; at 6«., £2,400 ; 
or at 6«., £2,000." Kow, he was told ne was a visionary man ; 
but what he complained of was, that the farmers did not keep 
proper accounts. Mr. Walker had bought the manure of these 
8,000 people of Rugby for £60 a year, under a lease of twenty- 
one years ; and he (Mr. Mechi) hoped thev had some calculating 
man amongst them here who would follow his example, and 
take the manure of Braintree, but not the manure only — the 
water also. At Rugby they had 150,000 gallons of water per 
day used, and Mr. Walker therefore not only got the sewapfe 
of JEtugb^, but 150,000 gallons of water a day to mix with it. 
Now, so im|>ortant was this mixture, that Mr. Telfer, of Ayr, 
writing to him (Mr. Mechi) yesterday, said that he had put on 
guano m dry weather, and had watered one part, and left the 
other unwatered ; and the difference was 75 ]>er cent, against 
that which had not been washed in. Now, if this could be 
brought home to the farmers, he knew there was no ciass of 
men so keen as to the pounds and shillings as the farmers of 
England. If they were all agreed that a sheep's manure was 
worth 6s, or 6«. a year, that of a man must be much more 
▼aluable. So much for this subject, and it was a great one. 
Thev should, he hoped, no longer permit that the good Uiings 
of tiiis world should iiow down their rivers while thev were 
crying out for guano from Peru. Then it was asked—" Where 
is the money to oome irom ?" A man of his acquaintance, who 
said so three years ago, had now found £300 to buy a steam- 
en^ne. Landlords had said they could not- put up covered 
buildings ; but when they came to loarn that they were for the 
benefit of both landlord and tenant, they would put them up. 
The most difficult lands in this country to manage were those 
on whioh they could not keep sheep in the winter ; but if gen- 
tlemen occupying such land had a covered yard and boarded 
floor, to which their animals could be brought home in wet or 
severe weather for a few da^s, eating straw and so on, there 
would be no hindrance to their keeping stock, because they had 
the opportunity of turning them out in the daytime, and 
bringing them home at night to warmth and cover. Ho oon* 
tended that it would pay both the landlord and tenant to make 
tbeaeoessary outlay for putting up covered buildings. There was 
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one other ^tang h& ihould mention : it wis ezoeedingly grati^r 
inff to him to see a large improvement in the housing of JEiffii- 
oiutnral lahourers. It was no use mincing the matter, out they 
-were justified in getting out of their lahourers all the it^ork that 
they could in a proper manner ; and if they had four miles to 
walk to and from their work every day, how materially must 
that lessen their capacity for work ? Would any farmer think 
of sending his horses that distance, and was not the muscular 
power of the labourer of as much importance as that of the 
norse ? He hoped that landlords, being no longer tempted by a 
particular law of settlement, would erect oottages on their 
estates, so that the men could have ready access to their work. 
Then their mechanics enjoyed the advantages of literary insti- 
tutions, of reading-rooms, and museums ; and why had not the 
agricultural labourer the same advantage } He would suf^srest 
that they establish reading-rooms in their several parishes, 
supplied with papers which they themselves had done with the 
da^ before ; so that the labourer might read the spirit-stirrinjg^ 
articles on the battle of the Alma, instead of retiring to his 
home, like his pigs, with his mind wholly unenlightened. 
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Iiondon YmemerB* Otah.—Novemher^lBSZ.—A paper on 
tliis subject had been read by Mr. BuUock Webster. 

Mr. Mechi agreed with Mr. Webster that it must be laid 
down as a rule that the cattle on the farm should be sheltered. 
One suggestion which he would venture to make was, that all 
farm buildings should have a steamoengine, Hzed or movable, 
in connection with them. Then came the question whether the 
manure was to be removed dailv, or to remain under the ani« 
mals in covered yards, straw being added. He believed the 
latter practice to be sound, provideoT there was sufficient venti- 
lation. He sold off his farm annually meat to the value of 
£2,500. His losses of late had been huLe more than nominal^ 
and this he attributed to the oiroumstanoe that there waa 
ample ventilation. As regarded the best method of securing 
ventilation, he tiiought it ouffht to be obtained from the bottom 
rather than the top of a builaing. He would tell them why he 
was of that opinion : in his shed^ the floors of which were 
boarded, he had on a level with the ground a number of 6-inoh 
pipes, placed within 9 inches or a toot from the floor ; and it 
was a sin^ar fact that, while there were large openings above, 
the smell issued from the lower fax more than the upper part of 
the building. The inference was -unmistakable ; and he con- 
sidered it, therefore, highly important that in stables and cattle- 
sheds, espeoially such as were made of briok. and therefore 
impervious to the air, an openinff should be made below aa ^lelL 
as above, in ofdar that tiie fflwwlrting ttx TBii^ "^ tmoc^tf^^^ 
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Another point for consideration vaa, the queition of ttM MO- 
attactioD of boarded floors as port of an improved sTBtem of 
fenu buildings. He bad always entertained a gn*i oialike to 
boarded floors, as far as comfort and appearauoe vereooncemed; 
but after eigbt years' L-xperiencc, he liiouKht the bklsnoe wu 
decidedly in favour of boardud doors. He could Msure them 
from that experience that, if tbey divided a lot of boUooks, 
keeping one half on baards and the other half on atcav, the 
butcher, when he come to make his selection, would go fint to 
the bullocks ou the boards. As regarded both sheep and pigs, he 
was convinced that boarded floors were btst. When he put 
down his b,.ardcd flnnrs, he eeilainly did not .io so with refw- 
«nce to irrigation ; but baTing cominenoed irrigating, he found 
he would hare been obliged to adopt boarded floors if he had 
not done m previously, because the manure which fell to-day wa^ 
. » . . J ^^ 



be found a moet valuable addition to the feeding powers of the 
farm. With repard to the amount per acre which it was neoe*- 
•ary to invest m farm buildings, tae evidence on the subject 
was to the effect that for the geoerol porposea of farming, about 
£o per acre would soffioe. There might, indeed, be sonw 
advance on that, now that the cost of labour and materials waa 
M greatly increased ; but a great deal would of course depend 
«n the oiroomstanoeB of different looalitiea. 



Carlisle. — July, 1S66. — Mr. Mechi said : I never enter an 
assemblage of ogriculturista without feeling that they bare 
looked upon me once, if thev do not now, as a visiouur enthn- 
siast, only anxious to waste nis money for the sake of opteining 
notoriety, or gratifying some crotchet. I am coDstantlv tola. 



when i recommend oertoin improvements^" Oh ! it is ell very 
well for you, Mr, Mechi; you don't mind spending your money; 
and it is very kind of you to try experiments, and so on, but we 



have to Hot by our buduess." How, gentlemen, we all o^ree 

that you can lay down no general rule as to oourse of eroppmg, 

iriod or quantity of sowing, or other details dependent on eoil 
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other soils— 'Hon-filtratiYe naturally— is a great general tmth ; 
80 is the application of steam as a motive power instead of 
horses. Irrigation, when water of a proper quality is availahle, 
is another undeniable principle. So is the admixture of soils* 
the care and economy of manure, the erection of sufficient 
shelter in buildings— the convenient placement of buildings, 
good roads, the use of artificial manures for green and root, 
crops. These operations all cost money — ^but they idl pay — 
that is, if any farming will pay. I say again, the Question of 
agricultural improvement is not dependent upon Mr. Mechi't 
success or failure. Tiptree farm might have oeen brought to 
the hammer, but deep orainage on strong clays would still have 
been a great truth. I know that many a hard battle has been 
fought over my agricultural suggestions or pretensions, but I 
only did in agnculture what I would do in any other business, 
prefer common-sense truths to old prejudices. I am happy to 
say I have succeeded, and am now well remunerated 6>t my 
exertions. It is not the man who farms at the least expense 
who makes the most money, — on the contrary, the ** bread-and- 
oheese " principle of non-improvement entails poverty and 
misery. The real question is, what does it cost per auiurter to 
produce your corn ? Nine times out of ten it will be lound that 
^ose who spend the most money per acre get their produce at 
the lowest cost, and of course make the largest profit. I believe 
that if rents were doubled — G&^hter) — doir t be alarmed, gentle- 
men — (renewed laughter) — the farmers would be better off— 
(great laughter) — provided the increase represented the fair 
interest for drainage and other necessary improvements. It 
has been well stated by a well-known practical farmer (Mr. 
Hope, of Fenton Bams, East Lothian), that if he spends £1 per 
acre, or £600 a year, on artificial manures, he makes a profit ; if 
he omits to do so, he farms at a loss — and I believe it. Some of 
the most successful and wealthy men I know of as farmers are 
those who have expended their improved means in large agri- 
cultural amendments. Indeed, I know one who, in the course 
of a long tenure of a \bt^ farm, has expended £50,000 on oil- 
cake and £25,000 in artihcial manures — and I believe that is a 
point which particularly affects your county : there is no secret 
about it — the gentleman I refer to is Mr. Hudson, of Castleacre, 
one of the late Lord Leicester's best tenants. I can only say if 
you do as he has done you will make the best of it— buy estates 
for yourselves. The scythe is the farmer's great enemy. Cut 
off your green crops with sheep's teeth, and cram them well 
with linseed or rape cake. Thus ^ou spare labour and two 
cartages, waste, and manure. He is a wise man who never 
makes a dungheap. The ^reat want of agriculture is manure. 
You see evidences of this m almost every field. Every patch 
of luxuriance indicates by its contrast with the rest of the field 
the wonderful effect of a more abundant manuring. Whea 
travelling I always look out for oiLookft-tcvaii^ m ^^-^vs. vsl^ 
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tnniip fields, and oan pretty well judge, even at railway spejed* 
by their presence or absence, how farming goes in that oistriet. 
lK>n't tell me that la^d oan ever be too rich for wheat. Qiye 
me a rich garden to grow wheat in, bnt then I wonld solidify it 
well before sowing, regulate my quantity of seed, a^id in the 
spring take care to hoe out the plants to a proper distance, 
according to the richness of the soil. A glance at your own 
well-farmed fields shows me that even your corn crops would 
be heavier if you used a little more cake or guano. It would 
enable you to break up your seeds after one years crop, thus keep- 
ing your land clean. The streams of bread, meat, beer, mill:, 
and vegetables, that constantly flow into London, so poison the 
Thames and the population, that folks are really thinking it 
will be prudent and profitable that the aforesaid necessary 
articles should be made to flow back to tiie lands from which 
they came, and that the firmer should no longer be compelled 
to restore what they have exhausted from tho land by oiids* 
dung from Peru, oilcake from every country in the world, and 
bones from all the yards and graveyards of Christendom. The 
recent investigations I have had occasion to make as juror at 
the French Exhibition have led me to the conclusion that our 
industrial superiority is mainly dependent upon the accessibility 
of raw material, and the vicinity of intercommunication by sea 
and land — bnt above all, by an abundant supply of cheap and 
good food. This can only be accomplished bv an unflinching 
competition in production with other nations, by mighty steam, 
by economy of manual and animal labour, by larger produo* 
tions in a given area, by increased cultivation and manure, by 
improved buildinfips, by draina^, by irrigation, and by a larger 
application of capital and intelhgence. The necessity for a greater 
investment of capital in agriculture becomes every day more 
apparent; and yet, strange to say, the only two companies at 
present existing for the necessary advances are at the fVett end 
of the town. There is not one in our great city. On taking up 
the Times of Wednesday last, I found that Messrs. Eothsohild 
and Barings are willing to become the medium for investing* 
750 millions of francs, or a considerable portion of it, as Britisn 
capital in the new French Loan. How is it that agriculture 
does not ask for such a loan ? There is plenty of money in 
Great Britain; but ^though the security on land is undeniable, 
the interest satisfactory, and the necessity great, there is an 
apathy in tho matter to me perfectly incomprehensible. A 
hundred millions sterling might be forthwith invested with 
considerable advantage to borrower and lender. A much larger 
sum would be required for the full development of our national 

X 'culture ; but the investment I speidc of, in drainage and 
r immediate necessities, would increase our food supply in 
meat, com, &c., to the extent of at least twelve miluoni 
azmuaUj. Such a result would, in all its ramifications, involya 
M great general addition to thft natioDsin^LGue and power. 
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TO WHAT EXTENT CAN TOWN" SEWAGE BE PROPITABLT APPLIED 
TO THE PURPOSES OF AGRICITLTUEE ? 

London Parmew* Olub: Fehrttary, 1856.— Mr. MecM 
said : One hundred years hence, which is not long in history, our 
successors will scarcely believe that a nation wantin^^ annually 
many millions of quarters of grain to fill up its own inadequate 

§ reduction of food, should waste the only means by which such 
eiiciency mig^ht be made good — I mean the productions of the 
land when they have fulfilled their office of nutrition to man and 
beast. Every one now at all conversant with modem agricul- 
tural chemistry must know that our afiprioulturtd produce loses 
little by such a process, and that the bulk of its elements are 
returned to us in the shape of excreta if we take the trouble to 
collect them. 
If agriculturists studied attentively Professor Way's able 

Saper on Town Sewage (see Royal Agricultural Society's 
ournal, vol. xv. part 1, page 135), it would teach them a great 
and profitable lesson. They would learn that of all the manure 
made by human beings (and I have no doubt by animals) 12 
parts out of 13 in weight escape as urine, only 1-1 3th part being 
solid ! Well may farmers love the sheep-fold, and well may 
they deplore yard, feeding, where the rains from the untroughed 
roofs may, in too m any instances, thus take awav nearly all 
their manure. Mr. W ay, with his usual care and exactness, 
has found that, taking the average of men, women, and children, 
each individual of the population will in the course of twenty- 
four hours contribute to toe sewage of a town one quarter of a 
pound of solid and three pounds of liquid excrement. A know- 
ledge of these facts shows us how trivial is the question of solid 
manure, for at a quarter of a poimd each daily the total solid 
manure of 2,500,000 people in this metropolis will only weigh 
279 tons. 

According to Mr. Way, the excrement of each person is 
diluted with or distributed through 20 gallons, or 1,400 times 
its own weight, of water. It must appear singular to a disinter- 
ested observer, that whilst farmers seek eagerly after every new 
manure, and are subjected to much imposition in such pur- 
chases, they appear to be apathetic on the question of town, 
sewage. I think much of this neglect must arise from the fact 
of its being in a fluid state. 

Perhaps 1 may be here permitted to explain why I consider 
this mode of application far superior to the solid form. If you 
make a transverse cut or opening in the soil, you will find that the 
British agricultural pie-crust is only 5 to 8 inches thick. The 
slips and railway cuttings plainly reveal this humiliating fact. 
Below this thin crust we see a primitive soil, bearing most 
unmistakable evidence of antiquity and unaltkt^Vy^^ « *t^&& 
dark shades of the onltiy&ted and maxraxo^ vox^a^n^ ^^ks^^dsS^ 

X 2 
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been ooniinnnicated to tlie pale subsoil; and we have evident 
proof that solid manare plongbed in, in the ordinary way, 
exercises little influence on the subsoil. Nor can this be won- 
dered at, when the plough sole has been polishing and solidi- 
fying the floor at the same depth for the last few centuries. 
iNow. when I apply liquefied manure (which means all the solid 
and liquid excrements of the farm animals mixed with water), 
it soaks deeply into the subsoil to the depth of the drains, whioli 
I have seen, on the very strongest clays, discharging the 
liquefied manure at a depth of 4 and 5 feet. I could snow you 
20 loads of rich oilcake bullock pudding, or manure ; I would 
mix it with water, apply it in a shower^ and you should search 
the surface in vain for anyproof of its whereabout. ^ It hat 
gone down to do its work. What I want you to believe is, that 
town sewage is liquid guano, applicable to every soil and every 
crop, and worthy of jour utmost attention. It is true that 
nndrained land, requiring drainage, such as heavy clays and 
spring soil, must undergo that oi)eration before they can derive 
the benefit of such an apnlication ; but there are extensive 
tracts of chalks, sands, ana hot gravels, almost praying to be 
fertilized by the sewage of our towns. 

One impK)rtant reason for the superiority of liquefied over solid 
manures, is, that water is the great arrester and conveyer of 
ammonia, that invisible and truant spirit which is ever escap- 
ing unseen from reeking dung-heaps. It is this ammonia which 
dissolves the silica of the soil, and makes the kemd of our 
wheat, and the lean of our flesh ; and it is for this ammonia that 
we so afiectionately prize unwashed Peruvian guano, or birds' 
dung. When you have learned to apply fluid manure te the 
soil, you will find your crops yield as mudn as they do after the 
sheepfold, and you will get com as well as straw, that is, if you 
do not sow too much seed. 

Of course if the London sewage is used, I apprehend it would 
he pumped te elevated district reservoirs, whence it would flow 
from main pipes connected with smaller ones on the various 
farms, so that they would be always charged with a sufficient 
pressure to cause a jet; this would render unnecessary any 
steam-engine or tank on the farm. 

As to the quantity required per acre, Mr. Tolfer, of Canning 
Park, Avr, tells me that he applies 500 tons of water per Scotch 
acre at nve dressings, to his Italian rye-grass, with 5 cwt. of 
guano at each dressing, making a total annual application of 
25 cwt. of guano per Scotoh acre (one-fourth larger than the 
English acre). This is in a naturally moist climate, therefore 
we may estimate the water-absorblDg power of the barren 
sandy wastes in the neighbourhood of the metropolis far more 
oonsiderable. That those wastes would be rendered highly 
productive after the application of town sewage cannot be 
doubted. 
Now, if you applj 500 tons pet Q4»«, you. will only require 
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152,000 acres to absorb your 76 millions of tons. As 640 acres 
are a square mile, you would at that rate require 237 square 
miles, or a square area whose diameter would be about 15 miles. 
I have a strong conviction that a very much larger quantity of 
sewage, say 1,000 tons per acre at least, may be profitably 
applied to our sandy, gravelly, and chalky wastes. Tnis would 
anord a great economy in distance and expense. 

I apprehend no one will doubt the economy of transmission of 
fluids by tubes, seeing that by road carnage the charge of 
carting near me metropolis would be at least Sd, per ton, per 
mile. There is no fear of our being overwhelmed with cheap 
hay or superabundant milk by this process, for our metropolitan 
wants become annually more and more gigantic ; but I do know, 
from extended and minute observation, that the infants ana 
juveniles of this metropolis would present a very different 
muscular and general development if this scheme were carried 
out, for now the wretched wrecks of noble short-homed cows, 
observable on every green patch around the metropolis, speak 
volumes of the thin sky-blue which is vainly expected by fond 
parents to form the bone and flesh of their dear children. Their 

Sallid faces and feeble limbs present infallible evidence of 
efective nutrition. 



Tiptree Meeting : July, 1856.— Mr. Mechi said : I thoughfL 
when we called on the Hon. Mr. Cameron, he would have tola 
vou that while England has no agricultural statistics, they 
have in the young and comparatively new colony of Canada 
most correct statistics of every bushel of com grown, and know 
what they are doing, for they have got over the old prejudice on 
this subject. And I believe the a^cultural fear about the 
mischief of disclosing their affairs is a perfect phantom and 
delusion. Recollect this, — you cannot do away with the far- 
mers of England — you cannot do without them — ^you cannot 
keep them in an humble position. Every day they are increas- 
ing in knowledge and intelligence— every day they are bringing 
the resources of science to bear with greater effect npon the 
cultivation of the soil, and better means of communication are 
being opened to them. Do not let us, then, be afraid of letting 
the world know that we are making a profit ; for if we say we 
are all bankrupt, nobody will believe us. Now on looking round 
this large, intellectual, and influential meeting, I see that we 
have lots of doctors here, and I wish that amongst them 1 could 
get a physic that would cure prejudice. When I say this I do 
not intend to imply that prejudice is confined to agriculture. I 
hope my agricultural friends will not think that I look on them 
as singiilar in this respect, and as beino^ the only class that 
entertain and ding to their prejudices. I recollect that it was 
said that steamboats would never do, and would iioi^^t ^T^^3^ 
Atlantic ; that rsilways were impoBai\]»i») vidL ^^Bki^ f^%^\^\«Ac» 
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grapli was madness ; and these are all eyidenoes that pngndioe 
IB not solely an agricultural complaint. 



Woodbridge : November, 18K6.— Mr. Meohi asked himself 
what he had done to merit their good esteem and their kind 
fayours ? The conclusion he came to was that they had forgiven 
him for any agricultural follies he had committed, and that 
after ten or a dozen years' reflection thev thought that he was 
not quite so wrong as thev had conceived him to he. He helieved 
tiiat a great many of the farmers of England, at least many of 
the farmers of 8tmolk thought, ten or fourteen years ago, as they 
had all thought in their time, that the farming of Suffolk was 
not so had. and that the farming of England was not so had after 
all, and that there was not so very much to learn as he had 
pointed out; hut the^ must recoUect this — ^that every year they 
were going on in their population hy compound multiplication, 
which seemed to he such a favourite employment with English- 
men, and it was quite clear that that rapidly increasing popu- 
lation demanded a corresponding increase of production, which 
could not he carried out unless with improved means — unless 
they invested in the soil, on the part hotn of the landlord and 
tenant, a very much larger apiount of capital and intelligence. 
Had it not heen for their invitation to come to 8uflblk, he should 
to-day have heen at the Witham agricultural meeting, where 
he should have seen the steam -plough at work. Prohahly they 
were aware that there were two kinds of these ploughs now in 
use : one was hy Mr. Fowler, which was worked with a wire 
rope, and which some of them might have seen in operation 
ux>on his farm ; and he might mention that his neighbour Mr. 
Crump had also bought one and was now using it ; but that 
gentleman's fields, it should be understood, were not limited to 
three or four acres : they were twenty, thirty, or forty acres in 
size, so that he had no difficulty in that respect, and with his 
common engine he was working the steam plough satisfactorily. 
Then there was Mr. Boydell's engine, as seen at the Boyal 
Agricultural Show at Chelmsford, walking about like a Mam- 
moth. It drew ploughs after it, and cultivated land at a 
great depth at a cost of only one-fifth of that incurred in 
ploughing-horses. 

ManclieBter : September^ 1868. — Mr. Alderman Mechi said : 
For sixteen ^ears his experience and his outlay of money in 
agricultural improvement had taught him that there was 
nothing so certainly profitable as the judicious investment of 
capital in agricultural improvement. It had been the fashion 
to Bay, *' Mr. Mechi carries out agricultural improvements as a 
bobby, " But he only did that upcia t*h« isam. "wYA&Vi \\a ^ould 
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do in his bnsiness or house : if he found it ont of order, he wonld 
put it in order, and that could not be done without an expendi- 
ture of capital and intelligence. If Manchester had been satisfied 
with the old hand-loom, would she have been able to clothe the 
world in calico, and to get large profits ? No. But by a large 
intelligence, and a great availment of chemical, en^neering, and 
manufacturing science, she was enabled to do this. Precisely 
the same thing must be done in agriculture, and by similar 
means. They must not remain satisfied with their present 
oondition ; but, feeling[ that they were only moving gradudly 
on the way to perfection, they must make more naste than 
they had hitherto done. This was not a matter of easy ac- 
complishment. Fortunately, however, there were railways 
now, and every facility for intercommunication. He did not 
charge it on agriculture that she was so backv\ ard. It was her 
misfortune, from the nature of distances andf the impossibility 
of farmers meeting together as merchants and manufacturers 
did. Until agriculture had railways it was almost impossible 
for her to improve. A practical farmer seldom went out of his 
own county, and some seldom left their own parish. Eveiy 
parish believedi^tself to be the most perfect parish in England* 
and that it had nothing to learn from any other. But all that 
was now done away with. The introduction of the locomotive 
had brought people to rub their heads together, and the result 
was a much greater amount of progress. There were now two 
great questions before the a^cultural world. First, the intro- 
duction of steam to cultivation. He hoped that for all general 
purposes, as thrashing, grinding, and so forth, most larmers 
used the steam-engine. And his hearers might depend upon it 
that they would never develop the full powers oi agriculture 
until they brought steam to bear on cultivation. Their five 
inches of cultivation would be exchanged for two feet or three 
feet ; he said that very guardedly. They all knew how much 
was raised by market-gardeners ; and that was done by depth 
of cultivation and great manuring. Perhaps gentlemen were 
not aware also that the horses now used in agriculture consumed 
one-fifth of the whole produce of the country. When they in- 
troduced steam their horses would eat coal instead of com, and 
coals were much cheaper than the com which would be eaten by 
the horses necessary to do the same amount of work. The next 
great question was, " What is to be done with the sewage of 
the towns r '* They knew what it cost to feed the inhabitants 
of the country, ana they could calculate what would be the 
value of the manure if it were re-applied to the soil. The 
Chinese were our superiors in this respect, for they husbanded 
the manure like gola, and not a particle was wasted. But he 
had no hope that that would be done just yet in this country. 
It would take a long time, and reauire a large unanimity of 
sentiment among the landowners ana farmers, and the general 
public. When the public voice should be t«da^ Q>T^>i}si^%\i^V!^ 



and diKtunon upon it tibould be entered into in every (ooietr, 
they mi^t hope tlibt tlic time would come irhen we sliould hare 
the KTatifiotiMl <uid profit of acein? the people better fed bf 
BieuiB of tluit vhiob wns now considered positively injurioiu to 
them. He hoped tiiey would believe him when be said that if 
ther vonld employ a larf^c capital in the soil in impruvementa, 
in araina^, in deeper and cleaner cultivatiou. in tlit lue of s 
larger quantity of mnnure— if they would maku lh<ir fields 
■qnarer, erect Better shelter far their stoek, and persuade the 
hiwyers that it would be better to enable them to ctiaiige their 
farms aa they did tkcir Consols, they would be ablo to ^mpete 
vith the moat favoured countriea in the woild. He often met 
men from oU parta of the world, and his inquiries from them 
had led him to conclude that English labour, judi;m^ by the 
amount of work done, was the cheapest in the world. He had 
found, upon examiaiog some Folish and Russian freeholders, 
that their good crops were not much above half of what was 
grown on our beat brnis in this country. But then thev said 
uetr coat was very little, they could buy the fee Rimple tor £3 
or £i pel acN. It would be a sorry thine for t}',i» cuiuttTy if 
the cost was BO little, for it implied tlu' al^i.Tif uf iraprove- 
menta, roads, and miu-kets. He hoped tu m ' rii :i:..<. >> ben the 
rent would beaboul £3 per aci^. It uuul^l l<<' :i l.tnj thing 
for the farmera if the rent were doubled, inppoiing the increaaed 
rent represented a fair inteteot upon the improvements effected 
by thelandlordi. Non-improvement waa unprofitable. If soma 
one were to offer him a farm of a thousand acres of undrained 
land he would not have it as a i^ to be compelled to farm ik 
himaelf in ita nnimpioved oonditum. 
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LECTURES. 



Four Lectures before the Society of Arts : Norember, 1850 } Deceinl>er, I85t » 
December, 1853; December, 1854.— Lecture at Cbelmsford: Decembor* 

1852. 

1. Read before the Society op Abts, November 27, 1850.— 
I purpose in this discourse to take a general review of our 
agriculture, adverting to certain practical points of interest^ 
and remarking on my own agricultural position. 

The physical and mental powers of a nation form its original 
capital. It is labour, directed by the mind, that feeds and 
clothes us, and procures, for our social adjustment, the metals 
which form the accepted standard of our currencjr. Therefore, 
the more numerous and concentrated the population, the more 
wealthy the nation, provided means are found for its employ- 
ment. Can it be denied that we have yet, in this United King- 
dom, a wide and untiUed field for agricultural labour and 
investment? Look at our statistics of moor, bog, and waste. 
Oh, but I am asked, can these be profitably reclaimed } Request 
the poor peasant squatter to show you nis cottage garden or 
allotment on such soils, and conviction will at once reach you. 
Carry your remembrance to the reclaimed rabbit-warrens, and 
quadrupled rentals of Norfolk and Lincolnshire ; to the once 
sed^, swampy vrilds and wastes of the great Bedford Level, 
drained bv mighty steam, which even now is doomed to be 
superseded by a costly and enormous but profitable estuary. 
See the warps of York^ire and Lincolnshire ; the irrigations of 
the Edinburgh meadows, with their annual rental of from £15 to 
£20 the Scotch acre ; the Portland Water meadows, and watered 
wastes of Teddesley. Take for evidence, the Wobum Sends, 
Chat Moss, Dartmoor, and endless other proofs ; and then can 
you doubt that human labour, well directed, is profitable ia 
agricultural progression ? 

Bat I am txnind to give leaaonB fois m^ ^2Mailasl^Us!^3L«scL^^^S^ 
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our present agricnltare. Here they are :— The first and nost 
direct evidence of the low scale of farming is the gross acreahle 
prodnce of the United Kingdom. I have good reason to believe 
that the very largest estimate per acre, taking into account the 
poor grass and arable lands, and leaving out market and other 
gardens, does not reach £4 per acre. £3 I6s. from one whole 
acre of land in the nineteenth century ! 

What each acre might produce by the application of more 
drainage, more manure, more labour, and deeper cultivation, 
more live stock, and better buildings, may be inferred by facts 
constantly obtruding themselves on our notice. As extreme 
oases, we may instance the production of eighty tons of man- 
gold- wurzel per acre, sold at £1 per ton ; of large productions of 
vegetables worth at least £100 to £160 per acre ; of six to nine 
ouarters of wheat per acre, worth, at only 40s. per quarter, 
fix)m £14 to £18. 

We see by Spaokman's tables, that there are in — 

Acres. Rflntal per acre. 

England and Wales 30,995*000 9l«. S^il. 

Scotland 18,944,000 ««. l^tf. 

Ireland 80,177>44S iSt.Si^. 

(This estimate includes the rent of towns, and also all the bog 
ana waste lands.) 

Now it is quite dear that the mere increase of labour and pro- 
duction to the extent of only 10s. per acre, would afibrd ns all 
food and employment, without recourse to foreign imports. Is 
tids so fearful and dimoult an object to attain } 

It is a disgrace to agriculture that it produces no superabun- 
dance — ^nay, not even abundance, but leaves us to the mercy of 
large foreign importations. 

i venture to predict that agriculture will never be rich until 
it produces superabundantly. This can be done, loill be done, 
and must be done, for the concurrence of increased employment 
and food, with a multiplied population, can alone prevent 
anarchy and confusion. It is impossible to avoid seeing in 
every direction, the sluggishness, ignorance, and nesleot of our 
national agriculture. Unlike our manufactures, it has availed 
itself of neither mighty steam nor general science. Enshrouded 
by prejudice, ignorance, and self-sufficiency, isolated localism 
has been her curse ; but better times are coming. 

Railway hedges are neali^ trimmed and annually cultivated ; 
they are thus rendered enective as well as neat. The farm 
hedges, diverging at right-angles from these, have never caught 
the pleasant infection. They still exhibit their huge, irreguCur, 
and ungainly proportions ; shading and robbing the land, for 
the mere purpose of growing bushes to stop the gaps caused by 
their untrimmed and neglected condition. 
FArmen dig their gardens two ie^t d«6^ hut only pbagh 
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their land five inches. They take especial care of their nagw 
horse in a ffood warm stable, but expose their farm-horses and 
cattle to all weathers. They deny the utility of drainage in 
strong*, tenacious clays, but dare not dig an underground cellar 
in such soils, because the water would get in. They waste their 
liquid manure, but buy guano from Peru — to repair the loss. I 
have known practical men seriously doubt the benefit of liquid 
manure, who are in ecstasies with the urine of the sheepfold. 

The excreta of the vast importations which take place to this 
country of food and consumable luxuries, ought, if properly 
economized, to increase annually the fertility of these islands. 
But when I suggest new buildings, steam-engines, drainage, ftc, 
I am asked, *' Where is the capital 'to come from for all these 
imnrovements ? " I reply, Where does the capital come from to 
make railways and doclu ; to build steam-vessels ; to erect a 
whole town of new squares and streets, and to carry out every 
other useful and profitable undertaking ? I believe the surplus 
profits of the nation are estimated at fiftv millions annu^y*. 
Every ten years, this accumulated wealth has found vent in 
rash or dangerous speculations. Fortunately, foreign loans 
have been superseded by British railways ; and I can perceive 
clearly, that the surplus ^ns of the present times are destmed 
to pass into agricultural improvement. I see in mental review, 
a long list of bankers, merchants, shipowners, manufacturers^ 
traders, and professionals, who have become owners or culti* 
vators of oar soil. These, not having the agricultural pre- 
cedents or prejudices of their predecessors, are devoting their 
powerful means and energetic common-sense principles, to the 
amendment of our agrituLture, and the increase of employment 
and of food. 

But there is one sad and most unjustifiable obstruction to 
landed investment and amendment. I mean the antiquated and 
semi-barbarous difficulty of transfer. In all other properties, 
possession is primd facie evidence of ownership. It does appear 
to me a monstrous and intolerable nuisance, that the same 
principles of possession and transfer are not applied to land 
as to the Funds, or any other article of value. A xmblio 
registry-office, with district maps, would at once obviate the 
diiBiculty. Land would then change hands twenty times for once 
now, and be subjected to a proportionably increased chance of 
improvements. 

With regard to the practice of agriculture, there are certain 
things on which, from experience, I am competent to pass a 
decided opinion, and recommend as economical and profitable. 

The moral and Physical Condition of our Li^ 
bourers has, in my opinion, a most important infiuenoe on 
our successful cultivation of the soil. They should be the apt 
and polished tools with which we carry on our work. To me, one 
of the most delightful results of agricultnral improv^xcL^vi^^auik 
been its good em^ots in the imme&ato nniRYAioTia^icMA* \ib^w^ 



172 7ABX H0B8S8. 

practically on this matter, and can testify that the expenditnre 
of my money on a wild tract of bleak and barren neath has 
diminished crime, and conduced greatly to the security of 
property, and to the moral condition of the hitherto irregular 
and insufficient employed peasantry. The want of a better 
education is severely felt by the men themselves, especially 
when I have had occasion to send them as drainers to distant 
counties. 

I find it advantageous to myself and to my labourers, to let 
every job as task or piece work. The work is more quickly and 
cheaply done ; the men earn more money, are consequenuy in 
a better physical and social condition, and larger consumers 
of the. farmer's and manufacturer's produce. 

Every man who values the working condition of his horses 
will naturally extend the same consideration to his labourers. 
It is impossible too strongly to condemn the miserable policy of 
allowing itinerant speculators to monopolize the housing of our 
labourers. The social and physic^ pestilences resulting from 
these wretched hovels should make us wiser in this respect. 
Honour be to his Grace the Duke of Bedford, and to others, 
who have set a brilliant example, by providing ample and con- 
venient residences for the peasantry on their estates. 

Farm Horses should be clipped early, and padually, 
piece by piece. If you doubt this, try on your plough, one 
dipped, and the other undipped, and you wul soon come to a 
conclusion. 

I assume that you will never turn out your horses, but treat 
them exactly as you do your nag-horses, taking esi>ecial care 
that there should be ventilation at the highest point in the 
stable ; this is well effects by iron air-bricks worked in with the 
brickwork. All their hay and straw should be cut up into chaff, 
the com ground into meal, and mixed with it. Two-thirds hay 
diafT, and one-third straw chaff, is the right proportion ; but 
cut hay alone does not answer, being apt to ball in the stomach. 
If their water were always warm, as at the London breweries, 
they might drink at any time ; otherwise it would be as inju- 
rious to them as to ourselves to drink cold water when over- 
heated by violent exertion. 

Ajiimals never do well under dated roofs, unless you inter- 
pose a lining of boards or woollen thick felt, such as is used 
in shipping. Slates conduct heat to the animal in summer and 
from it in winter. Thatching under date is useful, though apt 
to encourage vermin. 

Old horses do admirably weU on cut food, and in warm and 
well- ventilated stables. 

We never need lose a horse by gripes, provided we administer, 
when first attacked, one ounce each of spirits of nitre and 
paregoric, in a quart of warm water. I always keep a few doses 

Deep Cultivation after BraSnaid ia «iMAtiaI to pro- 
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fitable farming on heavy lands. I effect this by remoying the 
breast from a plough, and letting it follow, drawn by a pair of 
horses, in the tract of the first plough. We thus gain a greater 
depth. In summer, I use a very large plough with four norses, 
to open the work, and follow with another plough and four 
horses in the same track. This bringp up immense clods and 
blocks of the nasty undisturbed soil. When dried by the 
sun, the Crosskill roller, with five owt. added, cracks them; 
the scarifier operates, and again the Croskill renews the 
attack, all in dry hot weather, until you have a perfect garden 
— yellow-looking, it is true, but aerated, and deprived of many 
noxious properties, and ready for mixing with abundant manure 
and calcareous matter. You thus bid adieu to root-weeds 
that have tormented you for years ; you facilitate the percola- 
tion of water, air, manure, and roots. Tour crops do not diy 
up in summer, or freeze in winter ; for it i^ the drying or freez- 
ing of the roots that destroys the plant. 

I apprehend that, if a pair of horses could plough two feet 
deep instead of five inches, that would have been our general 
depth of cultivation. 

This dry summer, all the manure for our root crops, being 
within five or six inches of the surface, got dried, and the root 
crop failed. Not so where it was buried deeper, like garden 
cultivation, below the solar influences. Our root crops send 
down their roots many feet in summer, provided the manure is 
there, as I have proved hj examination. 

The Potato Question.— I suppose if I grow potatoes I 
shall be told that I am not a farmer, but a market-garaener. I 
shall be proud of the appellation : it implies superior cultiva- 
tion. Surely it will not be objected that potatoes are not food 
for man, as much so as bread and beef, and that a man may 
not grow what pays him best ! The fact is, bad farmers, who 
do not keep much stock, or buy much manure, dare not grow 
potatoes with the ordinary mode of fanning. I have heard 
them say a potato crop exhausts their land for years. For my 
own part, I like a heavy exhausting crop. It implies a heavy 
return, with means for restoring the deficiency occasioned by 
it. Miserable crops, occasioned by the save-all and cheese- 
paring principle, cause us to feel severely the pressure of our 
rent, tithes, and rates. They re-act on the landlord, labourer, 
tenant, and community at large. 

Farm Buildings.— Had I to re-erect my farmery, I could 
materially improve the economy of its arrangement. Sup- 
posing, of course, that a steam-en^ne would be used, the waste 
steam, after passing under and boiling the necessary number of 
iron tubs or cooking coppers, should, passing through iron pipes, 
warm all the feeding-nouses, keeping their temperature at a 
profitable heat for cheap fatteninff. 

In the passages, whion should be rectangular, with a turn* 
table^Atne centre^ I would plaoeaUgVitQk«K^\x^tLNxvDK«v%x 
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Lambs 100 

Sheep 50 

Calves 00 
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on which the feedingr-oarriage would work with fkoilitr. having 
on it the baskets of turnips or other food. This woula eoono* 
mize much labour, and the feeder would no longer be in the 
position of the man who had to pick up a hundred efm at 
intervals of a yard, having each time to return and multiply 
his labour. 

Feeding on Open Boarded FLoors.— Experience has 
taught me, and will teach others, that in order to succeed in 
femning, we must produce a much larger quantity of meat on 
our farms than at present, and at lese oost. In order to do 
this advantageously, it beoomes necessary to consume a larg[e 
portion of the straw of the farm, cut into chaff, and cook it 
with meal or ground oil-cake. We are tiius deprived of the 
usual cattle-bedding, and must find a substitute. 

Having practised the system rather extensively, I will com- 
municate to you the detaOs : observing, that although attended* 
as every system must be, with certain disadvantages, the balance 
of benefit is sufficiently considerable to induce me to continue 
and extend it. 

The quantity of stock I now have on boards is — 

BnUocks so 

Cows 10 

Pigs 900 

We are indebted to the worthy and Rev. A. Huxtable for 
the idea ; but I found his space of three-ouarters of an inch 
between the planks insufficient. I theretore measured the 
hoofs of the various animals, and arranged my openings accor- 
dingly. Thus :— 

Inches Inches Inches 

thick. wide. space. 

Forbollocks 3 4 il 

Forsheep l^ S l} 

Forpigs ij S Ik 

For small pigs and lambs ij 8 1 

Forcalves 8 8 If 

For large Cotswold or Kent sheep, 1} opening would not be 
too laree. 1} openings do well for Hampshire Down lambs, but 
are rather too large for small Sussex Downs. 

One cannot too highly appreciate the system on heavy lands, 

where animals cannot be profitably folded during winter. The 

area allowed for each animal and its feeding apparatus, is thus : 

Superficial feet. 

Small sheep 8 

Large ditto 10 

Small bullocks SO to 40 

Large ditto 60 to 00 

Small pigs to 8 

Largeditto 9 to 11 

Very much depends on the season and weather. In cold 

weather, pigs and bullocks can scarcely be packed too closer 

0O Ions' ^ thetQ is room for them to fie down comfortabl^jr, 

/Bbeep require a iittle more room, oi v«n\^\a»ii. In &ot| it 
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requires a nioe observation to adjust the ventilation and tem- 
perature. This is best done by a thermometer, because our 
own feelings are not always a sumcient criterion. Every cattle- 
shed should feel as comfortably warm as a drawing-room. The 
opening for ventilation should be at the highest point. 

Fine-bred pigrs, having little hair^ must have a much warmer 
temperature than sheep. When pigs huddle together, it is a 
sure sign that they are not warm enouffh. Gold, stopning the 
circulation in the skin, drives the blooa to the interxial organs, 
and causes inflammation. 

I have often been struck on seeing how soon my groom will 

t a horse into condition, by warmth, cleanliness, and food, 
e same remark applies to a ladjr's lap-dog. My bullocks are 
all groomed daily by a boy, whose sole occupation it is. The 
cost is about one farthing per head per week, and I am sure it 
pays. Before I leave the open boards, I should say that the 
oars or planks may be either of straight yellow deals, or of 
straight-grained hard woods. The latter are to be preferred 
for heavy animals, as they wear off the edges of toe deals. 
The depth of the pits may be from two to four feet. It is 
necessary, once in a way, to level the manure to prevent its 
touching the boards ; it would soften them, and cause them 
to break. 

I should say that we never sweep the floor ; but the animals 
are perfectly clean. Of course the manure is taken at once 
from under the boards to the fleld, without the interventional 
expense of a double carting, shooting, or turning over of a dung^ 
heap. The effect on the crops is unmistakable. 

In order to pay you 10 per cent, on your investment for the 
whole building and floor, complete, with troughing, &c., you 
would charfipe your bullocks lid, per week; sneep and pigs, 
id. per weeK. The cost of erecting covered homestalls, com- 
plete with boarded floors, will not exceed U. to 1«. 3c^. per 
superficial foot. 

One man on my farm feeds, and entirely attends to 250 pigs. 
It would require two men on the old straw-bed system. 
Our pigs are never cramped now. Formerly, they used to be, 
owing to the manure heating under them, and the cold giving 
those parts rheumatism. 

One stout lad, at 3<. 6d, per week, will feed and attend to 30 
bullocks ; another attends to 60 growing calves. 

I smile occasionally at the current belief that Mr. Mechi is a 
reckless, extravagant fellow — not at all pinching or farmer-like. 
An inspection of my future published accounts will possibly 
show, that whilst my workmen are well paid, my work is 
cheaply done by the task ; and that certain folks have been 
under a considerable delusion. Before I leave the boarded 
floors, I must confess that I never like the look of my animals 
80 well on them as I do on a little mountain of clean atca^m^cfc 
a nice green pasture ; but this is not a <\]Sk«iNknL ^1 \BSks:rs<^\s^ 
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profit, and I am quite sure that the system is yery advan- 
tageous. It is true we like a soft bed. and so do the fttiima^ • 
but our medical advisers recommend a hard one. 

There is a very powerful develoi>ment of the muscles on 
boards — so much so, that with fattening pigs, not bred on the 
boards, I have known some of them get capped hocks. It is 
surprising how auickly you may fatten young piss on these 
floors. Tney find it inconvenient to run about, so divide their 
time between eating and sleeping— a most agreeable operation 
for the account-book. 

There can be no doubt the animals are perfectly healthy on 
these boards. Considerini: the confinement and heat, this 
rather surprises me, especiaUv with the pifs fed entirely on 
meal ; for the ammonia or effluvia from under them certainly 
is powerful enough to discolour the paint. 

Another question connected with the boarded system is the 
fly Question. Where you have plenty of food, warmth, and 
stock, you will have abundance of flies. My bullocks could 
never he down in the daytime, owing to their attacks ; and of 
course, the continued lifting of their feet prevented fattening. 
By darkening the feeding-houses, I entirely removed this nui- 
sance, and had the gratification of putting my animals in a 
most profitable state of renose ; for if you have ten millions of 
flies, not one will bite in the dark. 

To those who consider me *' too fast," and are not prepared 
to go with me in boarded floors, I would say — By all means, 
then, have covered homesteads, such as may be seen at the 
Rev. Mr. Cooke's, of Semer, near Hadleigh, Suffolk ; and at 
Mr. James Beaael's, Broomfield Lodge, near Chelmsford, 
Essex. 

Whilst searching for facts to gxude me to the most profitable 
mode, I met with the accounts of two farms, variously managed, 
which confirm by comparison, my own impression, that on the 
quantity and management of our live stock depends much of 
our success in farming. 

For your information, I annex a comparison of Mr. M'Cul- 
looh's Auchness farming, with a similar one in SofiSalk. 
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The Suffolk Farm, of a superior qaality, emi>loying an eqoal 
capital, but less labour than the Auchness Farm, shows a con- 
siderable loss, whilst the latter produces an ample profit. In 
the Suffolk Farm there is no purchased manure or imported 
food ; on the Auchness Farm we have £719 so exi>endea. On 
the Auchness Farm the amount of meat made is £884— being 
the produce of ninety-one acres, and the purchased food ; on 
the Suffolk Farm only £352 was received for meat, although 
111 acres were used for that purpose. 

On the Auchness Farm, £1,680 worth of com and XK)tatoe8 
were sold for the consumption of man ; on the Suffolk Farm, 
only £793 was the value of the grain crops. ^ 

fiere we have a clear explanation of the cause of success in 
one case, and failure in the other. In one we see the animaLi 
housed, warmed, ventilated, groomed, their food cooked, and 
the utmost made of it, chemically and physiologically ; in the 
other, the usual mode of turning out, and consequent waste 
and misapplication of food. Here we have a dependence on 
the natural production of the soil, unaided by imported food or 
manure, and consequently a minimum production with almost 
a maximum expense ; there, a constant addition to the produc- 
tive powers of the soil, with a maximum produce, ana conse- 
quent diminished per-centage of expense. I neea hardly say 
toat I shall in my own practice follow the fanner who makes 
money, and not him who loses it. 

Oar success as farmers evidently depends greaily on our 
making the most of our root ana green crops. The gi]eat 
question of the value of a ton of turnips in its meat-msikin^ 
powers can only be solved bv the variety of modes in which it 
IS applied to nutrition. Tne estimate of value by different 
persons is from 28. 6d. to 12«. per ton. 

In Norfolk, where house-feeding with oil-cake is extensivelj 

Sractised, its estimate is about 7«*i varying, of course, in some 
esrree, according to tJie price paid for lean stock. In my 
neighbourhood, they are frequently purchased for house-feeding 
at 10«. to I2s. per ton ; whilst for open or field-feeding they 
only command from 1«. to 3«. 6d., andi the manure left. 

I know frequent instances where large flocks of sheep have 
consumed whole fields of turnips, coming from them abso* 
lutely leaner than before. Cold, wet, and comfortless, the 
frozen turnips acted as a purgative, being unaided and uncor- 
rected by dry hay, oil-cake, or warmth or shelter. The value 
of the turnip crop was here absolutely nothing, and an enormons 
loss attended its production. 

Beview of my own Agriooltoral Fositioii.— The 
publication of my agricultural proceedings has naturally exposed 
me to public cnticism. All sorts of motives, good, bad, and 
indifferent, have been imputed to me. Of this I do not at all 
complain. I oonsidered my form in its original state^ neithn 
oreditable nor profitable. I exp«n&ed. tks qu^SuH xe^ ^^^ ^ 

V 2 
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provement. The result of that expenditure was a decided 
oenefit to my fellow-creatures. My agricultural opponents say 
the money was thrown away, the property not improved, and 
that I am losing: much money by farming. In order to test Uie 
correctness of these opinions, I have, under the advice and sug- 
gestion of my friends, submitted to a valuation by three eminent 
surveyors, whose character and capabilities are beyond cavil. 
I am informed (though I have not yet received the official 
document) that they have fixed my rent at 36«. per acre, 
adding another 7«. per acre for the use of my machinerv, &c. 
Now, as |>lenty of land such as mine was in its unimproved state 
can be hired for 128, per acre, it follows dearly that the fee- 
dmi)le of my estate is more than trebled in value, leaving out 
of view altogether the extra expenditure for my own personal 
X)nvenience. 

Whether I shall be able, with nresent prices, to pay a rental 
of 43<. per acre, besides tithes and all other charges, as well as 
a profit on my tenant -capital invested, remains to be proved. 
My incoming valuation as a new tenant was effected on the 
30th of October, by the same gentlemen who set my rent. On 
the 30th of next October, and at all similar periods, so long as I 
continue to farm, my outgoing valuation will also take place. 
The much -desired balance-sheet will appear in the public 
prints, either for good or for evil, as the case may be. It will 
either be an example to follow, or a beacon to avoid. It will 
be done in honesty and good faith ; but it would be premature 
now to prejudge its results. 



2. Read befose the Society op Abts, December 11, 1851. — 
We are met here this evening to talk about " Mr. Mechi's 
Farming Balance-sheet." 

Portentous words ! Methinks I see on the one hand melan- 
choly Protectionists desirous to prove by it the utter ruin of 
British agriculture ; and, on the other, zealous and too sanguine 
Free-traders, anticipating a large development of farmingprofits. 

I am fully aware that the question, as regards myself indivi- 
dually, is totally unworthy of public consideration ; but I know 
that your excellent societv is desirous of testing how far our 
national agriculture may oe promoted and encouraged by an 
accession of capital from trade, commerce, and manufactures ; 
and also whether its practice cannot be stimulated and amended 
by the introduction of minds unfettered by long custom and 
prejudice. 

Let us first consider the labourer. — I have no hesitation in 
affirming that his position is one of unusual prosperity. As 
overseer in my own parish of some 8,000 acres, I oeg to state 
that the poor-rates for the last twelve montiis are lower than 
tbevbave ooen for man^ years ; and from a comparison with my 
books in former years, lam 8ati8&edt]bal\}i<&\xx>'c-T«.\»&TiM and 



70BBIGK COMPETinOK. 181 

fall with the price of com, in the CAme way and ratio as our 
tithe commutation. In this part of the country it has always 
been the custon to estimate a week's wages by a bushel of b^t 
wheaten flour, independent of extra harvest wages. Now our 
able-bodied labourers are receiving Ss, per week, whilst the 
bushel of flour can be had for 6«., leaving a comfortable margin 
for clothes, firing, and shop goods, their annual rent being paid 
by their extra earnings during the harvest month. 

As landlords can live now so much cheaper than they used to 
do, I hope the (question of a fair reduction of cottage rents will 
be duly entertained. 

Foreign Competition.— Our agricultural friends having 
been bewailing the ruin likely to come upon them by a compe- 
tition with foreign agricultural labour, I nave taken some pains 
to satisfy my mind on this point. Our glorious Industiial 
Exhibition has given me a fine opportunity to do so ; for my 
farm has been almost daily visited by crowds of inquiring 
foreign agriculturists from every country, both as proprietors 
and tenants. 

We compared notes as to the price per acre paid in labour for 
almost every operation on the farm, and they have frankly ad- 
mitted, with some surprise, that British labour, in relation to the 
quantity and quality of work done, is quite as cheap as their own. 

I honelBtly believe and expect that we shall win the race of 
agriculture, and leave behind us those nations which are in 
any way deficient by comparison in capital, intelligence, or 
opportunity. And why should we not do so ? 

Have we not here every facilitjr — good markets, plenty of con- 
sumers, and ready access and intercommunication hy road, 
canal, or railway? Is not every implement of agriculture 
enormously reduced in cost? Good ploughs at 45«. each ; plough- 
shares at 7$, per dozen ; iron for blacksmith's work at less than 
one-third its former price; labour at two-thirds its former 
yalue; timber at 6(^. to 1«. 6d. per foot; bricks at 20«. per 
thousand ; to say nothing of steam and^ other thrashing- 
machines, scarifiers, drags, and all sorts of improved imple- 
ments, pipes for drainage, &c. &c. I cannot, for the life of me, 
see what eauivalent advantage is possessed by foreigners. The 
only possible counterbalance can be an apparently cheaper rent, 
but not reidly so, when other circumstances are taken into con- 
sideration. I do not, therefore, fear the supposed unlimited 
powers of multiplyinfl: production in foreign parts. I have good 
reason to know that the restrictive and i>rohiDitive principles of 
foreign nations tend to cripple and abridge their agricultural 
opportunities. But remember, the advant^s I have named are 
useless until used. Have they been used ? Isay, Decidedly not. 

Frejudioee and inert 8elf-sufficiency| fostered by a 
conviction that Agriculture must be sustained, whether she 
exerted herself or not, has kept her in the rear of our c^oACiL 
advancement I lay this fiznuy tad. VAaaed«fi^% 
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Go where you will, you may find abundant evidences of un- 
used opportunities. Tumble-down and misplaced buildings, 
full ditcnes, great and ugly fences, queer, small, and misshapen 
fields, stagnant water for want of drainajpe, and well-washed 
^Tiiirtftla imd manure ; cumbrous and antiauated conyeyancee, 
an enormous waste of manual and animal labour, most extra- 
ordinary discrepancies in agricultural practice and valuations 
in various counties under tne same circumstances of soil and 
dimate. In one place a pair of horses abreast will plough one 
acre per day ; in another, four, five, and six horses tit a line 
will only plough three-quarters of an acre. In one county they 
will sow SIX bushels of oats and three or four of wheat per acre, 
in another half the quantity. In Essex we plough once for 
wheat; in some other counties, three or four times (in some 
places nine ploughings for turnips; in another, only two). Here 
we allow 7«« per acre for ploughing, whilst elsewhere 13<. is a 
common price. In one county an improving tenant is allowed 
by valuers for many thines, in another nothing. The price of 
agricultural labour is simimrly various :— 

In Suffolk, parts of Essex, and other counties, 68, Qd, to 7«. 6d. 
per week is a common pnoe; whilst in parts of Yorkshire, 
I^uicashire, Kent, Surrey, and elsewhere, 11«. to Ids. is no 
uncommon rate, particularly in the manufacturing districts. 

But there is no end to agricultural discrepancy. In Norfolk 
I can find a farm of 1,000 acres, with onlv four fields, of 250 
acres each; the fences neatly trimmed, me from hedgerow 
timber, and the whole a pattern of good farming. I turn to 
Devonshire and many other counties, and there I see sixty and 
seventy-acre farms, with twenty-five fields, on an average of 
about two and a half acres each. Who can wonder at the 
complaints of agricultural*distress ? Imagine on such a farm, 
tweuty-five gates to open, shut, and keep in repair ; twenty- 
five squares of hedgerows and timber trees, eating up the poor 
farmer's crops ; twenty-five squares of heaaland to turn upon 
and destroy ; and yet all these nuisances are measured to the 
tenant as land, ana he has to pay rent, rates, tithes, and taxes 
upon them. 

Again, in parts of Norfolk, Lincolnshire, and Scotland, steam- 
engines are almost as plentiful as blackberriee, whilst in most 
other counties, they have few or none. In my own, with one 
million of acres, we have less than half a dozen. 

In fact, from beginning to end there is such a total discrepant 
custom and practice that we cannot hope for some time for that 
uniform system which distinguishes so pre-eminently our manu- 
factures, where a difference of one or two per cent, would make 
or ruin a trade. But the change is fast coming, and agricul- 
ture can no longer escape that science which ministers so 
extensively to the elegancies, utilities, and necessities of our 
erery^day condition. I do not concur in any anticipation of 
Mgn'cultural ruin, nor do I ieax tbal \iii<i lim v» <raft of onl- 
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tiyation. With the three per cents, at 96, land, however 
poor, will always have a value as an investment; and, no 
doubt, it is very properly passing from the hands of those who 
cannot or will not improve it, into the possession of more calcu- 
lating and spirited proprietors. 

Iiegal DifiBLculiies. — Agriculturo has not advanced with 
the other material interests of this great country, nor can she 
do so whilst under the trammels of antiquated feudalism. So 
long as landed property continues involved in mysticsd legali- 
ties, copyholds, live and dead heriots, &c., and withdrawn from 
the common-sense principles of possession and ready transfer* 
so long will agriculture be in the rear. 

Until you treat your purchase and sale of lands as you do 
your three per cent, consols, bv an authorized registiy and 
immediate transfer, there are no hopes for the perfect develop- 
ment of our agricultural powers. 'Tis true that such a system 
would test bond fide possession, and affect the mortgage system; 
but this would confer a great national benefit, by passing land into 
the hands of bond fide capitalists, able and willing to improve it» 
and responsible for its duties as well as entitled to its rights. We 
have evidence of this in the iiish Encumbered Estates Sill. 

The Balanoe-Sheet. — fier^g pardon for this long 
digression I now proceed to lay this before you ; and I hope to 
be able to prove to you, that although there appears a large 
deficiency^ the results of mj operations, on the whole, are pro- 
fitable. I have no hesitation in admitting that, in the hands 
of a practical farmer, more favourable results might be shown. 

The numerous public and private duties devolving on m», 
will not permit that dose attendance at markets, and rigidly 
vigilant observance of fractionalities and details, so necessary 
to agricultural success. 

A desire not to remove old faces has caused me to retain on 
the farm the old original bailiff, who was not versed in the pur- 
chase and sale of stock : his time is much occupied in exhibiting 
the farm to numerous visitors. I permit this on public grounds, 
but it by no means conduces to my pecuniary advantage. 

What is called " a gentleman farmer," in a poor neighbour- 
hood, had need look rather sharply into matters ; for he is con- 
sidered ** fair prey," by Jobbers, dealers, butchers, and others 
with whom he deals. I have also more implements than are 
absolutely necessary ; many having been presented to me, and 
otiiers purchased experimentally. 

I do not hold up my farm as an example for the ordinary 
class of landlords and farmers, for it is quite clear that their 

general capital is totally inadequate to similar proceedings ; 
ut, remember, that with our large national annual accumula- 
tion of profits, estimated at fifty nrillions, something must be 
done to absorb it, and tanking minds will reflect with pleasure 
on the multitudinous national advantages resulting from such 
operations as mine. 



ItnSXB TASK. 



■J sseavni-su-aa -.-_~t3 

•> »S?6Sl|||sl||| 

Urn 



!|i!: 



13 5j 



liiillll 



IHllI I 






3se-° ?3£| as|| 



III 
. I 



ill il m 



\m 



il|t| 



PEODUCE OF XEAT 185 

lCEMOEA]n)irH. 

The wear and tear of implements, depreciation on horses, 
&o., are all considered in the valuation. 

No seed potatoes are charged for, or taken credit for. 

The farm would be fairly entitled to a considerable sum for 
food consumed by visitors* norses, and occasionally by my own 
private horses, dogs, &c.; but no credit has been taken for 
this. 

The credit price for wheat is taken at 40$, per quarter, 
because already above 100 quarters of this year's crop have 
been sold to average as near that price as possible. 

No account is token of the straw on either side; the custom 
of valuation in this county being to allow it to the incoming 
tenant gratis, as a set-off against thrashing and marketing the 
crop. 

The root-crops are all valued at their actual cost, both at 
incoming and outgoing. 

The charge for labour includes the bailiff's salary. 

In addition to the 72 acres of wheat, and 271 of potatoes, I 
have 20 acres of mangold- wurzel, 30 tons x>er acre ; 6 ditto of 
Swedes, 18 tons per acre; 13^ acres of red clover, consumed; 
12 acres of green-top turnips, after tares. 

Although, bv landlord's measure, I have 170 acres of land, 
the actual available land is only 155 acres, and 2 acres of lawn, 
garden, &o. ; buildinn, stack-yard, &o., occupying the rest: 
so that, although I did away with 4| miles of useless fencing, 
there is still a considerable degree of waste. 

It is necessary to remark, with reference to my statement of 
last year, that on receipt of the valuation for rent I found it to 
be 368. per acre, iiichuhng the 6$. for machinery. 



A summary of my aooonnts will show that there was £10 
worth of meat made, and £5 worth of com produced, for every 
acre on the farm. Compare this with the Down farming, as 
described in Mr. Famcombe's prize essay " On the Farming of 
Sussex" (Society's Joum. vol. XI. p. 75), where the gross 
annual return is only from I2s. to I7s. per acre ! Consider the 
effects on the country at large. The hmd is certainly as good 
and improvable as my own. At all events, the Yorkshire and 
Lincolnshire wolds and Norfolk heaths, with their bountiful 
productions, should shame the proprietors of our southern and 
other downs, into a more improved system than mere natural 
production. On downs similar to these, the Eev. A. Huxtable 
(to his lasting honour be it said) is paying £3 per acre in labour 
alone, and makinp^ abundant returns of meat and com. 

Whilst witnessing those splendid results, I sorrowed that his 
example had been so little followed by the neighbouring iiro- 
prieton. 
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The time will oome, when landed proprietors will be esteemed 
for the eandiiion of their acres, rather than for their extent of 
territory. 

Acting on the i)rinoiples defined by Mr. Lawes, in his able 

faper fBoyal Agricoltural dboiety's Joomal, yoL YIU. n. 266), 
ayaiied myself of the low price of cattle-food ana fed a 
disproportionately large number of live stock, with a view to 
the permanent fertility of my soil.* This has been done at a 
yery considerable cost, as shown by the stock balance-sheet ; 
but I apprehend there will be but few practical farmers who 
will deny that this inyestment must be ultimately remunera- 
tiye. The Lincolnshire or Norfolk farmer, who giyes his 
fattening bullocks from ten to twenty pounds of linseed-cake 
per day (and there are plenty who do this), knows full well that 
a great immediate loss attends this system ; but so thoroughly 
is this principle admitted, understood, and acted upon in the 
best-farmed district of Lincolnshire, uiat an outoomg tenant 
would receiye from his successor, by custom, one-third the cost 
of purchased food consumed, in addition to the ordinary yalue 
of the farmyard manure. On this principle I should be allowed 
between £600 and £600 on account of my purchased food, 
besides a proportion of the bones, chalk, Ac, used this year, 
and also a portion of l^e permanent improyement by ti^ble- 
trenching. 

This would haye conyerted my apparent deficiency into a real 
profit Unfortunately for the appearance of my balance-sheet, 
no such allowances are made in Essex, where a man may 
expend a fortune as tenant-farmer in draina^re, chalking, 
marling, boning, &c., without receiying a shilling allowance 
— a pretty premium this to bad or low farming ! 

Of course the high state of fertility of my once miflerable soil 
will render unnecessary for the future so extensiye a purchase 
of food or manures, and I haye now only to take out, by seyere. 
cropping, the fruits of my inyestment 

in order to illustrate tne exact position of the feeding qnes* 
tion, I annex my bdance-sheet, freed from the charges of 
purchased food and stock ; and in its ordinary condition it is 
eyidently profitable, after paying me the high rent fixed on my 
former improyements by the yaluers last year. 

* The rdatlTe proAUbleaeu of that enriching home-made manore, and of 
huying goano or other fertilizers, may he thns illostrated . — 

100 qoartert of feedinff harlej at so*, woold leave a loea to pig-fBeding of at 
most 4m, per quarter, or itfso in all. Mid woold he equal to the oonsamptton of 
nearly seren quarters per acre on fifteen acres. 4^>0 worth of goano would 
manure fifteen acres. 

I should prefer tiie harley manuring, hdierlng it will prodoce the greater 
result. But with ttt samoTalue fed out in rape-cake, I feel sure that th« 
profit would he still greater, if the sheep were wdl bought in and flihrly ioUL 

Goaao pays hest on distant fields, by eoonomiiing oarCage. 
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In summing: np the results of m]r year's prooeedings, I hare 
clearly shown that the transaction is, under all oircumstances, 
profitable. The farm-acooont shows an actual profit, beyond 
the interest on capital invested. 

The sum of £90 for x)ermanent improrement by treble- 
trencbine would haye to be spread oyer many years at an 
annual clbarge. 

The stock-acoount shows an apparent heayy loss, but this is 
compensated for by the yalue of the manure. 

When I first began fanning, I depended principally on arti- 
ficial manures ; but exx)erience yery soon taught me, that they 
were far more costly than the manure produced by feeding 
stock. It is true the artificials act immediately, but they are 
also expended quickly, haying little durability. 

Mr. Lawes's admirable researches haye now quite settled thij 
question in favour of unwashed animal manure. 

Permit me to say that both practical and scientific men can 
sufficiently appreciate the effects of my bringing on to a farm of 
170 acres in one year nearly 300 tons of cake ana com in addition 
to the consumption of 60 acres of root and green crops, 35 tons 
of hay, and 120 tons of strong wheat straw, besides guano, bones, 
chalk, &c. I might, by proceeding more slowly and gradually, 
have followed the ordinary mode oi sinking money the first few 
years to recover it afterwards ; but I preferred availing myself 
of my capital and position as owner oi the soil to do all at once, 
and thus get an earlier return. 

The Durability of Manures in Heav;^ Soil8.~Thi8 
is a subject worthy the attention of agriculturists, especially 
those farming their own land, or on long leases, because it gives 
confidence in the free expenditure of money for cattle food, as a 
means of producing manure. 

Walking, before harvest, with a friend in his wheat-field, I 
was struck with the marked superiority of one comer, and asked 
for an explanation. ** Oh ! " he said, '* this portion was once a 
cottage garden."— " How long ago?"— "Why," said he, "I 
have known the field fifty years, and it was ten years before 
that time." 

I felt there was hope for agriculturists who improved their own 
properties by drainage, deep cultivation, and ample manuring. 

Mr. Robert Baker, in his prize Essav on the Farming of £ssex 
^yal Agricultural Society's Journal, vol. Y. page 1), says, 
m speaking of the heavy calcareous clays, " The application of 
manure, whether from the farmyard or otherwise, increases not 
only bulk in straw, but quantity and quality also in grain ; and 
from the retentive nature of the soil, manure oontinues to benefit 
for several ^ears after the applioation." 

On undrained heavy land the results would hardly be shown, 
beoause,. if the manures were applied during winter, the land, 
being then saturated with water, would not absorb the manure^ 

Some idea of the permaiieiiuy imvto^^^ ^oai^>stf9PGL ^1 "^oi^ 
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clayey portion of my land may be formed when I tell you that 
the yellow subsoil would formerly be found in a iour-inch 
ploughing, but now a good digging in the furrows will fail to 
reveal it; and even at lower depths the pale birdlime-like 
appearance is changed to a mellow and darker-coloured £ri- 
aoility. So much for drainage, cultivation, and manure ! 

The Labourer's Balance-Sheet.— As we are talking of 
balance-sheets, permit me to lay before you the Labourer's 
Balance-sheet. As there are manv in our towns and cities, 
with tolerably good wages, who don t know how to liye— it may 
be useful. 

LABOTTBEB'S BiJJLKCB-SHEXT. 



Analysis of Labourer's expenditure, 

ayerag^e of fttmily— man, wife, and 

three children :— 

«. d, 

9 4-Ib. loaves, at 5 J 3 

lllb. of the fat of pork, at M. . 9 

lib. of cheese 7 

^Ib.ofbutter 6 

S oz. of tea 6 

1 lb. of soft sugar o 4 

i lb. of soap 8 

ilb.ofcandles S} 

Coals and firing 8 

Boots for the man 4^ 

Boots and shoes for his family 4^ 

Clothing for man 7 

Clothing for woman and family 9 
Fins, needles, thread, worsted, 

&c 1 

Confinements (doctor's fee, &c.) 4 
General medical attendance, by 

6f . annual club payments. ... 1 

10 If 

69 weeks at lOf. l|<f ^816 7 7 

Bent 8 10 

iW9 17 7 



4?. a. d 

48 weeks* labour, at 8». .... 19 4 

4 w«eks* harrcst, at su. 6d. 4 6 

Extra wagea, earned occa- 
sionally by hoeing, dib- 
bUng, &c too 

Wife's eaninga at gleaning, 
weeding, &o. S 10 

4 bushels of wheat in the 
garden,ats« 10 







From the above statement, which I believe to be strictly 
accurate, it is quite clear that unless the wife earns more than 
the sum I have stated, they cannot have the comforts I have 
described. 

But how often do we find the labourer many weeks unem- 
ploved, and occasionally suffering from illness^ Then again* 
with large families of five or six small children, they are com- 
pelled to be satisfied with bread only, and the vegetables thej 
grow in their gardens. If the potatoes fail, from disease, it is 
difficult to estimate the amount of privation many families 
undergo. How cruel it is to pull down cottages and curtail 
gardens l^-dnviag the labouxet into \od^^a^« oc miserable 
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tesements with mere scraps of warden, erected by itinertnt 
speculators in the neighbourhood, who know the increasing 
population must inhabit them. Every estate should affora 
comfortable cottages, well drained and well trougbed, for the 
workmen employed upon it, and at least one-eighth of an acre 
of garden-ground, or as much as the man can cultivate during 
his leisure hours. 

It is grateful to my feelings that by *' task-work " my men 
are enabled to earn more per week by extra exertions, without 
loss to me. It almost astonishes me, as director of a provident 
association, that in my poor neighbourhood, we should muster 
some tiftv members paying their 2ic?. to A^d, per week. Some- 
times, when out of work, there is a sore struggle to raise this 
money ; but how delightful, in cases of sickness or accident, to 
see them independent of parochial removal or relief. 

We often complain of the slowness of country boys ; but do 
we allow for their low physical condition? I asked a boy 
once,—" What do you have for breakfast ? " " Bread !"— " For 
dinner >" " Bread !"— " For supper }" " Oh ! some hot cabbage.'* 
Now, the latter was a treat, but I know this to be a fact. It is 
astonishing how much bread a labourer will eat. A hearty 
hard-working man will consume li lb. to 2 lbs. for his dinner, 
and eat upon an average 3 lb. to Silbs. of bread per day» 
some 4 lbs. The reason they only buy the salted fat pork, without 
lean or bone (which comes to London as bald pork) is, that 
there is no waste. It is fried in thin slices, and every drop of 
fat or grease used as a " relish ! " 

Few farmers sell their milk ; consequently $kitnmed milk is a 
rarity, and only obtainable by a walk of one to three miles, at 
a halfpenny per quart. 

In closing my remarks and reflections on the labourer's 
position, it is quite dear that a low price of bread is of tiio 
utmost importance to him, it being almost his only food; 
already he feels the reduction in sugar, and it is to be hoped 
that tea will be more within his reach ; for so long as beer is 
inaccessible to the family, tea is the only stimulant. I have 
seen it on the labourer's table three times a day : coffee is not 
80 much a favourite. 

The poor labourer buys all his shop goods at the dearest 
possible market. The little village shop wluch Supplies his 
tiny and fractional demands, derives its suppl]^ through the 
medium of a neighbouring town, laden with raiilway carriage 
and intermediate profits. The oft-repeated turn of the scaloy. 
and numerous wrappers, all tell against him. 

Concladmg Kefleotions.— It has been too mudi the 
habit of mere agriculturists to look with some degree of 
jealousy, if not of dislike, on those who invest in agriculture 
the proceeds of their successful operations in other ocoupa* 
tions. But I conceive sudi transactions should be hailed witk 
rejoicing, mote especially by landed |)XQ»^'nfiX»t%« *^r^ 
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frequently remt the absence of that capital which can alone 
assist to aevelop agrrioultural perfection. 

In tracing the relations and results of a manufacturing 
tmrplusagre, as applied to agricultural amendment, my heart 
warms with pleasmg and cheering reflections, when I see the 
erim poverty, squalor, ignorance, and crime of a notorious and 
barren nighbourhood superseded by unmistakable evidences of 
an altered and improved condition. 

A new post-office, an extra general shop, a couple of addi- 
tional butchers, and many new cottages, all indicate an 
increase of business, of means, and of comfort; a new dis- 
senting school, in connection with a humble chapel, spreads 
its benefits around, and only awaits the wholesome rivalry of an 
established church and school, long prayed for and long 
needed. I hope I may here be permitted to say, that it is to be 
regretted, that whilst increasing population and capital have 
gradually extended, encroached upon, and given greater value 
to this once wild and waste country, the ancient parish-church 
should still stand seven long miles from this neglected ex- 
taremity, unavailable by time and by distance to myself or my 
poorer neighbours, and unaided by any auxiliary provisions. 



Mr. Mechi's Beflections upon the Objections to 
his Farming Balance-Sheet.— What a storm has burst 
upon my poor devoted head! and how various its ingre- 
dients! Political rancour, personal insult, friendly pity, 
serious censure, malicious imputation! Surely, I may say 
with Yorick, ** No crown of fame can ever fit it ! " 

I do confess that I am an agricultural sinner *-that I have 
deviated from the beaten track — that I pulled down rotten 
buildings and substituted 9-inch walls and slated roofs — ^that I 
have made tanks and erected steam-power — that I have well 
drained and subsoiled — that 1 have removed trees and fences — 
tbat I have made good roads— that I have employed much 
labour — made much, but wasted little, manure— that I have 
made no long fallows— that I have cropped half my land every 
year with wheat — and that I have greatly and permanently 
increased its fertility ! 

All this is bad enough, but it was infinitely worse to let the 
world know it ; and, above all (wretch that I am !), to express an 
opinion that such operations mi^bt possibly ultimately prove 
remunerative. I am clearly pajnng the penalty of my mdis- 
oretion, and can never again hope to recover from my disgrace, 
and look practical agriculture full in the face ! Even Punch 
says, I am " Dun-up;" so I must hide mjrself carefully in the 
deepest recesses of agricultural consolation. 

Amid the general gloom, an occasional ray from philosophical 
XDtelligence (thanks to Mr. Hill's penny postaffe) lights my 
dre&ry path, and supports my ialtAtrng hXa^. naw dilightfiu 
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is this consolation from nnoommon minds ! It compensates for 
whole volumes of Tolgar abuse. 

Well, let us yell the disagreeables, and proceed to business ; 
for, after all, is it a simple matter of fact and figures, quite in- 
dependent of politics, passion, or prejudice ? I am not at all 
disappointed tnat even my showing an apparent loss has not 
pleased everybody, although I am ouite sure that, had circum- 
stances permitted (which they wul some day), a very large 
Sroiit — much greater would have been the discontent and 
isbelief. There is really a mania for agricultural ruin just 
now. 

Before I proceed to the question at issue, permit me to 
correct a few of the erroneous assumptions and statements that 
sometimes beset me. First, then, my land is all perfectly 
drained, and has not been redrained ; secondly, mv buildings 
have not been pulled down and rebuilt, although I have added 
to them ; thirdly (and I say it without vanity), I am not a bad 
manager of stock, lor it is the opinion of my immediate practical 
neighbours and labourers that I do make as much meat out of 
a given quantity of food as most people. I readily admit that 
our Essex stocK is generally hardly so well bred as in more 
favoured districts, excepting always our pigs, which formed a 
material feature of my stock. In my balance-sheet there was 
an apparent loss of about £600 upon £1,600 of purchased food, 
whicn I said is compensated for by the extra manure. '* Oh," 
says one, " but you didn't value the manure from food purchased 
in 1850, which of course was as much as in 1851." I reply — Of 
course it was only during the last four years that I saw the 
advantage of feeding with purchased food, and I remember, 
when first I commenced farming, being considerably abused ana 
laughed at about my *' solitary pig, ' which was all the live 
stock the critic then happened to see in the yards. There is 
one important fact . that some of my objectors, and even my 
friends, appear to have most unaccountably overlooked, and it is 
that the revaluation of the land for a new rental was made on 
the 30th October, 1860, and instead of beinar fixed at 12«., the 
then value of similar unimproved lands in the neighbourhood, 
it was raised to 36«. per acre : thus, in fact, tripling the fee- 
simple. Why was it so raised } Not because it was poorer, 
but because i>y building, drainage, and improvements, and by 
the ^eatly uicreased lertility and improved condition of the 
SOU Itself, it was more prolific, although it had been cropped 
alternate years with wheat. The benefits of former manures 
were partially the causes of that increased valuation, and you 
will see that I have charged this greatly increased rent in my 
accounts. ** Oh," but says another critic, *' because you have 
expended £1,600 in 1851 in purchased food, of course you will 
continue to do so, and thus lose £600 annually." 

Now, a reasonable person would infer that, having boug;ht ca 
vnusual a qnanti^, ud thiu braugkit ml\KBdl\n^A vas^%^«^a^ 
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of fertility, I shoald not rejquire to buy tny more artificial food 
or manures ; and, in fact, it is mv present impression that my 
outlay in food and manures will seldom exceed £150 per annum, 
or 208. per acre ; and still I shall be able to keep plenty of sftock 
from the produce of half my farm, it being now in a thriving 
condition, well tilled with manure. 

It has been assumed that £600 is too great a loss on the oon- 
sumption of £1,600 purchased food, and that one-third of the 
cost is too great a sum for the value of the manure. Now, as 
this is the great question of agriculture, with every deferenee, I 
beg to state that no animal will pay for feeding on purchawd 
food if you leave out of view the value of the manure. 

It matters not whether it be hay, turnips, com, straw, or oil- 
cake ; and, further, if you deduct attendance, labour, fto., in 
connection with the extra manure made, also allow for casualtiet 
to stock, one-third loss on the purchased food will be a fiair and 
safe calculation. 

You cannot buy turnips or man^ld wurzel, for Femoval, 
under I2s, to I6s. per ton, and certainly the stock will not pay 
more than 6«. for them. If you pay SOs. a ton for straw, or £8 
for hay, the animals will not return above half the cost. I do 
not agree with the able and intelligent editor of an excellent 
agricultural publication, that I have over- valued my mangold 
wurzel at 6«., and my swedes at 6s, 6d. per ton, consuming prioe. 

». d. 
If it takes l6o lbs. of turnips to make 1 lb., net weight, of 

meat, a ton would make u lbs. tXhd 4 10 

5<k) lbs. of fine straw-cbaiT. consumed with the ton of tur- 
nips (90 lbs. of straw to make 1 lb. of meat), » lbs. at 6<C. S 

8 4 

This I consider the value of the ton of roots with the straw 
(minus attendance, &c.). Of course, if you used as an auxitiarv 
purchased food, the loss on the purchased food would absorb 
much of the value of ^our turnips. It is well to have a proper 
understanding on this important question, both as to the loss on 
the purchase of food, and the benefit derived in the manure, 
whicn are about equivalent. The principle is the same whether 
it be £1 or £1,000. I, therefore, insist on this truth, that all 
purchased food (rape-cake, perhaps, excepted) must leave a loss 
or charge for the manure resulting from it. Still ^t is clearly 
shown to be a cheaper way of rest^ing fertility than purchased 
manure. A wise farmer, therefore, having his land in a state 
of fertility, will endeavour to maintain it bv deep and am^de 
cultivation, and by the oonsomption of one-half its produce with 
the straw of the other half. 1 predict tiie time to be ooming 
when the boarded-fioor system will be generally adopted for 
animals, and straw will be deemed far too precioua to be tram- 
pled under foot— it will be used as food. 
Befon I conclude these remarks, let me entreat those who 
hmre empital to oomidT the poet iia(iHk\jUy|t4 Wboiuser^ at thie 
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doll season of tbe year. - I have forty extra men now employed 
digrf^in^ the land ten inches deep, and throwing it up in ridges 
at 2d, per rod of 5i yards square, or £1 69. Bd. per acre. It is a 
labour test, combining:, in my opinion, charity with profit. It 
is true they can earn but about la. per day, but I offer it to all 
the odd men and strong youths who can get nothing else to do, 
and who must otherwise starve, go into the detested Union, or 
involve themselves in debt. This operation is cheaper and infi- 
nitely better than ploughing, and the eagerness with which it is 
accepted, impresses me with a verv hign sentiment of respect 
for the industry of our rural population, and their distaste for 
idleness. Of course, I supply them with steel spades and forluL 
made in Birmingham, which are far superior in ease, efiect, ana 
price, to the orainary bungling utensils of most agricultural 
localities. A great reform is required in this matter of tools. 

In conclusion, I repeat, that my transaction has been on the 
whole, profitable ; and we may easily imagine what would be 
the efiect of tripling (by the application of skill and capital) the 
rentals and fee-simples of the poor lands of this kingdom. It 
has been done in my case, and majr in others, under the same 
circumstances. No doubt many will be horrified at the idea of 
an overwhelming supply of bread and beef; but if their prin- 
ciple is worth anything, the less we produce the happier we shall 
be. I do not envy such people their logic or their feelings. I 
shall go on unfiinohinglv, so long as it pleases God to spare m^ 
in what I believe to be the path of agricultural profit and 
truth.— -/antiary 1, 1852. 



3. Read before the Society op Ahts : December 14, 185S. — 
When last I addressed you, agriculture presented an aspect of 
doubt and melancholjr ; forsaken by legislation and politics, she 
was abandoned to her own resources, that unknown mine from 
which she is now beginning to draw important and untold 
treasures. 

On the occasion to which I allude, my celebrated balance- 
sheet was held up with political triumph, or mourned over by 
sincere doubt and mistrust; but those times are past, never 
to return : so we can now breathe freely, and discourse about 
the strength or weakness of agriculture, unbiassed by political 
asperities. 

I shall have to-night to present to you another balance-sheet, 
and I purpose ver^ particularly to can your attention to the new 
method ot irrigation as practised suco€»sftdly by me, involving 
in its consideration our water supplv, sanitary condition, ana 
physical support ; the application oi steam to cultivation will 




at the present low prices ; such an expeQ(t8AioTi'^o\]\^\)^ ^raf^xur) 
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to all our historic evidenoes of fluotnationB." And I also said* 
'* No doubt, whatever the price of food may be, the land of this 
kingdom will continue to be cultivated ; no one can seriously 
suppose for a moment that the large and active population of 
this kingdom is to be unemployed or unfed." These were bold 
assertions with wheat at 40«., but wheat now at near 80<., 
proves me to have been a true prophet. 

Steam-power.— I am concerned to see that still so little 
steam is used in our own agriculture. Every farmer with 200 
to 300 acres, who has not an engine, has a great lesson to learn, 
and I would have him to understand, that a strong four-horse 
power steam-engine, worked at 70 lbs. to 90 lbs. to the inch, 
will tire any sixteen real horses he can find, the comparative 
cost being £150 against £600, besides eating nothing when 
not at work, occupying less space, and economizing an im- 
mense outlay in casualties by disease, cost of attendance, and 
daily food — six to seven hundredweight of coal verms 828. 
horse feed. 

I little thought, seven years ago, that I should outlive the 
storm of ridicule and censure poured upon me by my praotioal 
friends. But it is gratifying to me, on personal and public 
grounds, to find the Mechian medicine gradually taking efieot. 
I have often to " con^tulate " my neighbours, with sly gravi^, 
on their steam-enffines, Garrett s horse-hoes, covered yaroiL 
boarded floors, ana drainage of tenacious days ; waggons and 
board and thatched buildings are still clung to with considerable 
affection, but with a somewhat doubtful and half-calculating 
glance, at my neto^looking brick and slated buildings, although 
erected ten years since. 

If I meet the strong tea half a mile in advance of the farmery, 
after a heavy rain, and make some inquiries as to the condition 
of the tea-leaves in the yards, glancing at theuntroughed eaves, 
I am told *' My landlord ought to do this ; " and sometimes I 
say, " I suppose you would repay him interest for it ? " In 
fact, however unpalatable and unpopular it may be to uncover 
and expose agricultural errors or snortcomin^, time convinces 
me that it is attended with the happiest ultimate results, and 
I can never afford to feel angry at former censures, when I 
see that many a sturdy old poUaxd has bowed to mv influence, 
and that many a crooked hedge and way have oeen made 
straight by my ej^ ample. 

Balanee-sneet. — ^I now proceed to produce my balance- 
sheet, and I am sure most of you will rejoice with me. that it 
shows a most favourable and encouraging result, the benefit I 
derive for this year being, in rent, profit and interest, nearly 
£600. I will sa^ nothing of a further sum I ought to claim, for 
improved condition of soil, owing to my having purchased, for 
consumption by my live stock, £700 worth of com, oil-cake, fto. 
I ahall nave the benefit of this in next year's orop. 
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Cattle Feeding. — ^I recently incurred a brisk agrncnltoral 
censure, for stating that *' live stock is a necessary evil." We 
cannot do without it, because it produces manure, which enables 
OS to sell grain ; but, leaving out of yiew its xnanurial gain, it 
certainly ** does not pay." Those who have a fancy for keeping 
pi^ and other animals, will find, that after paying market 
prices for their food, adding shelter, attendance, and casualties, 
there will be a considerable loss, or charge, against the manure. 
If you have a fine crop of turnips, which in rent, manure, 
labour, &c., has cost you £10 per acre, and oflferit on the market 
to be folded off for sheep, it is a great chance if you are bid £6 
ner acre ; and if the parties give their sheep oil-cake whilst so 
teeding them, they would probably give nothing for the turnips. 

These questions puzzle amateur farmers, but are well under- 
stood by the knowing old practical hands. Therefore, bear in 
mind that every ponnd you spend in purchased food diminiahes 
the value of your root, or green crop. 

My stock balance-sheet results very satisfactorily, compared 
with my last, owing to irrigation ; but, had I not consumed so 
much purchased food, it would have been now far more favour- 
able, although I should have been minus much manure, which 
may compensate me hereafter. 

A Lancashire farmer told me a few days since, that a fine 
crop of turnips which cost him £10 per acre, he once sold for 
10». per acre, to be fed off with sheep. This was owing to the 
general abundance of turnips, and the necessity for feeding 
tiiem off in time for barlev. The £9 10». x>er acre loss would 
evidentiy become a heavy irag, or charge, on the barley, clover, 
and wheat of the rotation. 

Another large grazier told me, *' If I buy a thousand pounda 
worth of oil-cake, I charge half to the bullocks and hau to the 
manure." 

Mr. Lawes's experiments on the comparative fatteninir quali- 
ties of sheep, in the Royal Agriculture Society's Journal, 
furnish correct data on this subject, and show that after paying 
for purchased food, nothing was left for the turnips, although 
we Know they cost 10«. per ton, or more. 

Breeding-stock of first-rate quality, if you have judgment 
and suitable land, is perhaps, remunerative, although there are 
many expenses and anxieties attending it. 

Amateur farmers will do well to consider that 10 per cent, on 
capital, or £1 per acre, is, on an average of years, considered a 
fair remuneration by farmers. It is true tnere is house-rent 
free, besides some other advantages ; but we see a great many 
ruined by farming, either from want of iudgment, or by un- 
propitious seasons. In farming, as in all trades, a want of 
iudgment is soon found out, and availed of by knowing 
nanHs who will buy of youb oo cheap and sell to you too dear. 
Your labourers, likewise, will take an exact measure of your 
oapabUiUes. 
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Cr. 

To valaatSoD, iMf 753 

Feeding-stuffi bought 048 
live stock bought . . 1380 



LIVE STOCK ACOOtTNT. 

Dk. 
9. d, jtf «. A 

8 6 Bf rahiatioii, 185S 1010 16 f 

live stock and wool 

sold 300S a f 



Profit, or rmttier price |«id 
for prodace of farm, 
in roots, green crops, 
and straw, consumed 



9081 8 



W7 7 



jtf30l8 10 



4^3018 10 



The quantity of oreen and root food oonsamed by the Btook« 
is estimated as follows (this includes the keep of fBrm 
horses) :— 

so Acres of mangold wtursel, about 000 tons. 

Acres of Italian rye-grass, well irrigated, and Are times cut or led 
(a Terj heavy crop). 
A good second growth of clover, irrigated, about sixteen acres. 
13 Acres of very heavy tares and winter oats. 
60 Tons of swedes. 
80 Tons of cabbage. 

The wheat-straw of Hie farm. 

Irrigation. — I^ow this balance-sheet opens up a vast 
Question for reflection, both in town and country. Why is it so 
different from my former one ?— Principally because I nave the 
power of irrigation. 

It is true that prices are higher now than then, but crops are 
less productiye, and expenses are higher. Nearly the whole 
difference between this balance-sheet and the former one arises 
in the live-stock account. By irrigation I am enabled to double, 
if not triple, my green and root crops, and thus render them 
profitable instead of unprofitable. It is quite clear that if I 
can double my stock, I also double the quantity of my manuret 
and thus affect importantly the cereal crops. If I double mj 
green and root crops I diminish their cost one-half. This u 
actually the fact, and therein is mv present and most agreeable 

gosition. Every practical farmer Knows that the losing part of 
is farm is the root crop (I mean in the Midland, Southern, and 
Eastern Counties, where we have hot summera and little rain). 
That root crop costs him more than the animals repay, and 
leaves a heaver charge on the ensuing grain crops. Irrigation 
changes all this, and permits each crop to be responsible for its 
e?m annual charge, thus rendering them all i munerative. 

I am forcibly and frequently reminded of the truth of this 
statement by a five-acre pasture opposite my residence. Vainly 
did I try, by solid manures, to render this vile plastic day into 
a useful pasture. It was like birdlime in winter, ana cast 
iroB in 8amm»— poor, indigeaouB, vnid. dx^^K^o^^^sox^ ^QtnaaMik 
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choked and endieated Qxo finer kinda I had sown — and tlie 
■njinnla wandered abont, hollow and diuatistied. In the Bpaoe 
. of eighteen months irrintion haa ohanged all this : new fine 
. and lattcuing ^rasaes nave clothed the field with perpetool 
verdore ; it keeps three times as many animals, and the close 
and shaven pasture indieates their affeetion for it ; bntter, milk, 
and oream. alike testify, by their riohueas, to the fertilit;^ of irri- 
gation ; whilst the animals, are improved in their condition. 

Professor Way, in his reoent Talnable antJvsis of grasses, in 
the fioyal Agncoltaral Sooietf'a Journal, has revealed the 
astounding truth, that irrigated grasses oon^iu tventy-five per 
oent. more meat-making matter than those not irrigated. 

We all know that grasses are voracious drinkers— they cannot 
stand drowning on ondrained land in stagnant water, from 
which their thoU souii extract all thp o.\}-gen; but dci-^ how 
prim and green they li)ok beside nay trickling rivulet. 1 ven- 
ture, therefore, bj predict, that the peopte of this country will 
soon connect ample water-supply, cleanliness, and health, with 
the idea of ample and cheap physical supplies — they will identify 
the wetl-wosbed contents of their closets with rounds of beef, 
saddles of muttOD, big loaves, and rich milk. The ladies, whom 
I am too happy to sec hero to-ni^bt, knowing their great and 
proper infloenoe, will recognize m every slop that leaves the 
house a richer, cheaper, and more abundant supply of that 
element, milk, which is to develops in their oOspring, by hone 
and muscle, beauty and power, mental and physical. 

In these times of advancement and common sense, let us call 
tbin^by their proper names. Tbo lifht of science has dispelled 
the darkness of our ignorance on Ibeso subjects. We Ttnow 
by our great chemists, that our sewers contain the elernents of 
our food — of, in fact, our very selvcs,^-and that to waste them, 
as we now do, is a cruel robbery oa the welfare and happiness 
of OUT people. 

Practical experience bos taught mo that this sewage is all 
the better for ample dilution ; that the more yon flood your 
cities with limpid streams, washing from every tainted and 



return them to you as treaaorea of health and sb«ngtb. 

The diffionltiee are insignificant ; they exist in the brain, not 
in the fact. It is of no use to send a stream of sewage to a 
farmer who allow? his ownmimire to run ilnwiithe ditches, and 
■ends to Peruto^irine it hack again in Ihi.' sli.npe of birds' dung 
at £10 per ton. Kd ! landlords, and tenants ti)o, must be taught 
or brought to believe that food and liqucded manure are one 
and the same thin^, merely altered in fonn. Ilien you may 
make a small well by the side of each present sewer, end with 
TOur steam foroe-pump take a/Hhat comen down that source, and 
aistribate it through subterranean arterial pipes on the whol« 
wanbj! aot a drop need mn pwA ^foox viue.'G ^ ^*int jvai 
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streams. There is no more difficalty in it than in the water 
supply ; hut you must work a change in the minds of the 
agrricultarists, or they will hardly take it as a gift, much less 
payyou for it. 

When I speak of lic^uefied manure, I must be understood as 
meaning all ezcrementitious, matter, solid or liquid, rendered 
fluid or semi-fluid by the addition of water, or by decom- 

Sosition in water. In dealing with large Quantities of such 
ecomi>osing matter, a disagreeable and unnealthy effluvium 
will arise, however small the trap or cover of the tank ; but 
experience has at length taught me that a jet of waste steam 
admitted into the tank above the agitated mass of putrefaction, 
effectually prevents any noisome odour. Vain are all other 
fixers or antidotes compared with this cheap and simple 
remedy. 

The effects of liquefied manure are so striking, in improving 
our crops, that tne cause is worth tracing. We know that 
there is nothing of which a farmer is so much afraid as the 
subsoil six or seven inches below the surface : if he brings this 
at once to the surface, he will rrow nothing for sometime. This 
proves clearly that that droaaed subsoil has never received, or 
oeen improved by, the solid manure ploughed into the surface 
soil ; but by applying the solid manure in a liquefied form, it 
sinks deeply into the subsoil, saturating every granule, and 
hj a thousand affectionate affinities improves its chemical con- 
dition, rendering its particles available and agreeable to the 
fibres of plants. Change of air and change of water are as 
necessarv to roots of plants as to living animals : all this is 
effected by drainage and irrigation. It is no uncommon thing 
for us to saturate the soil to the depth of five feet, in the verv 
strongest clays, making the drains run with the precious floid, 
diminished, of course, m strength and valur. 

Experience has taujght our larmers that the ammoniacal por- 
tion of our manures is the most costly, and yet the most diffi- 
cult to retain ; owing to its extreme volatility, admixture with 
water is the only profitable way to prevent its escape into the 
atmosphere : therefore the washing away of the iresh-made 
manure into a conious tank for irrigation, is in every wav a 

Seat economy ana advantage. Science has taught us that 
e earth is as necessary a composition of plants as air, water, 
and manure. It has also recently been shown by Mr. Way's 
experiments, as recorded in the £oyal Agricultural Society's 
Journal, that nothing will dissolve the silica, or hardest part 
of our eaxih, so readily as ammonia. Hence the necessity for its 
economy, if we are to grow grain-crops more frequently and 
abundantly than we used to do; for, as you are no doubt 
aware, the glass coating on the straw of our cereals is a solu- 
tion of silica, which is necessary, not only as a mechanical 
support, but as a protection to the vitality and ouc^^^^vs^^l 
the juices of tiie plant. I lesHy \m^«^« VikuftXi T&ascs ^"L ^^o. 
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tpongy laid cereal crops maj be traced to a wont of acdable 
silica ; the ammonia that should have dissolved it having 
escaped during the wasteful process of dung-heaps, or washea 
away b^ the rain from the untroughed farm buildings. 

As this is a general discourse. I will not overlay it with 
tedious statistics of costs, but will state generally thAt to irri- 
gate a farm of 200 acres, you would require — 

Four-horse steam-power, worked at 60 lbs. to 70 lbs. per 
inch. 

Fifteen yards per acre of 8-inch pipe. 

A circular tank, about 80 feet in diameter and 20 feet 
deep. 

Two hundred yards of 2-inch ffutta-percha hose, with corra- 
gated joints to render it flexible. 

Gutta-percha jet. 

A pair of force-pumps, capable of discharging 100 gallons 
per minute. (Mine are of 5-inch diameter, and 20-inch 
stroke, making 30 strokes per minute ; but I would recom- 
mend larger barrels, and a slower action, to prevent wear 
and tear.) 

At present prices, all this can be accomplished for about JS6 
per acre, so that the tenant paying 9«. per acre to his landlord 
for such an improvement would be a great gainer. 

The (question of economizing the sewage of our towns and 
cities will soon force itself upon our landowners and agricul- 
turists. Admiral Moresby's recent announcement — that the 
guano supply will be exhausted in 10 years, will bring the 
matter to a crisis ; our annual supply of 200,000 tons mav be 
said to produce two million quarters of com, or its equivalent 
in meat, &c. With an increased population, such a deprivation 
will compel us to look after our own guano. 

Steam Cultivation.— I i)laoe before you the model of a 
steam-cultivator,* which I think is about to introduce a new 
economy in British agriculture. I have become, as it were, a 
parent to it, against my inclination. Mr. Romaine, the intelli- 
gent inventor, was consigned to me by the Agricultural Depart- 
ment of the Canadian Government, who haa a high opinion of 
it. After tiring in vain to interest some of our implement 
makers in this invention, I found that it would be lost to 
agriculture, unless I advanced the necessary funds for its 
manufacture, and for the securing ^f the various patents. 
On public grounds, I did this, and happy I am to say that its 

* Mr. Mechiiicre pointed to the drawings and <Uagram8 of Mr. Romaine's 
«nd Mr. Usher's steam coltlyators, and being asked bow tbejr were to be got 
orer the land, he explained that they were mach Ugiiter, in proportion to tbdr 
power, thaii horses f for a horse weighed flltecn cwt., or more, vad djmamo- 
meters showed that he could only exert a force of two cwt. in drawing tho 
plough or other instrument, the remainder of his power being absorbed in. 
moving his own body. A horse carrying on his bade a man of dzieeo 
weight tor eight boon would And it to be «k ^^% wotk. 
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Bucoess promines all that the inyentor anticipated. If, with 
the assistance of a pair of horses and 5«. worth of coke, we can 
effectually comminute and cultivate ten acres per day, we 
may bid farewell to the whole tribe of tormentors, scari- 
fiers, grabbers, harrows, broad-shares, and clod-crushers, that 
consume, through our horses, so much of the food of this 
country. If it does not supersede the plough, it will limit 
its operations. When once the steam-cultiyator is shown to 
answer, no doubt many others will appear, and I venture to 
predict that, within seven years, steam will become the grand 
motive cultivating power. I also exhibit drawings of Mr. 
Usher's steam-plough : great credit is due to that gentleman, 
and I trust and believe it will answer his expectation, and be a 
great agricultural economy, on level land. 

You will perceive by the models and drawings, that each of 
these implements may be compared to a steam-vessel on land 
instead of water. The internal steam-power causes the paddles 
or wheel-cultivators to revolve against the earth, and the 
resistance offered by the latter to the power exerted, causes the 
machine to be propelled. 

You will also see, that Mr. Bomaine's machine will, if 
required, deposit the seed and roll the land at one and the 
same time. These may be called dry-weather implements. 

Every heavy-land farmer will easily appreciate the advantage 
of being able to complete his cultivation during the long aaid 
bright days, when the land works and admixes well. Steam, 
which never tires, will enable him to do this ; and he will 
no longer be pained by seeing his exhausted horses brought 
home at two or three o'clock in the day, deferring his cultiva- 
tion until the rains and fogs of November convert his alumi- 
nous clays into putty or biralime. 

If these machines answer, I see no reason why. they should 
not be made sufficientlv powerful to do 80 or 40 acres, or even 
100 acres per day. I have no doubt that we shall see on our 
land what we now see on the wide ocean — monstrous moving 
volcanoes, rendered by science useful and subservient to man, 
each representing the powers of some thousands of horses, 
which we shall feed with coals instead of com. Adieu, then, 
to small lields and narrow lanes. 

Transfer of LancL — But before all the improvementsb 
necessitated by our altered condition can take place, there 
must be a thorough reform of our present absurd, clumsy, dila- 
tory, and costly mode of transferring land. I reallv oelieye 
it would benefit gr^ntlemen of the law, for now (and I speak 
practically in this matter) a man of business avoids land, 
except as a i>ermanent investment, or if he does purchase, takes 
especial care to avoid a separation from it as long as possi- 
ble. I purchased the other day three acres of land that inter* 
sected my fields, and was highly amused at the pi!(idufi^Q&. ^ 
as many paiohmemts and ooonmenXa aa, -^Vvsok. v^s^ka^ ^n^ 
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would cover the great charity dining-table at the London 
Tavern. After travelling back seventy-five years to trace the 
enclosure or kidnapping of this piece from a heath, it traced the 
deaths of the parties, their wills, their successors' wills, three or 
lour mortfrages several times transferred, and a mass of writing 
out of which any clever lawyer could, I should think, extract 
fifty objections. Apply ^e same principle to our funded, and 
every other description of proper^, and we should come to a 
dead fix like the Irish encumbered estates. Like those, the 
very absurdity of the evil will, I fancy, some day work its cure. 
It certainly keeps down the price of land, by greatly diminish- 
ing the competition for it. 



4. Head befobs thb Societt of Abts, December, 1854. — 
This is the fourth time I have had the honour to appear before 
your Society ; but I offer no apology, because I believe that 
there is no ouestion at the present moment so important to the 
national welfare, as the attempt to increase our supply of food 
by improved British agriculture. 

There is something of stem admonition in our present food 
position. With an abundant harvest, for which we have just 
returned grateful thanks, the prices ot com are enormous. An 
abundant home harvest is not now enough for the increased 
population ; and, therefore, because some of our foreign supplies 
are cut off by accidental circumstances. Consols are depressed* 
confidence is withdrawn, circulation contracted, trade, com- 
merce, and manufactures are paralyzed, with a prospect of 
much individual suffering and privation. 

I venture to assert, from my own experience, that we could 
grow more than all the food that is required by the British 
people ; but it must be done by investment and improvement. 

The mere drainage of all the land that requires it would add 
millions of quarters of com, and much additional meat to our 
present supply. 

If I were asked " Why so little town capital finds its way to 
agricultural improvement ? " I should sav— '* You have hitherto 
not held out to it the hand of invitation. ' 

Great landed proprietors, with poor, unimproved, and entailed 
estates, either from want of knowing that means for their 
improvement exist, or from a false delicacy as to borrowing the 
money, or from a disbelief or doubt of the improvements re- 
sulting profitably to themselves and their tenantry, have not 
generally availed themselves, to any extent,^f the two or three 
existing companies which have the means and legal powers 
to effect every necessary amendment, even on stricUy entailed 
estates. 

I know a great many small landholders whose property and 
tenantry would be eqimly benefited by such investments. 
In a national point of view, it woTM>Q«\)i^l ^<»^s«.b\ft that 
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aome hundred millions of our snrj^lus capital shoiild beengaged 
in produciD^ Britiah food on British soil bj* British meaUB and 
lalwtlr— rather than that the casb-boies of our capitalists ahoold 
bo crammed with bonds and reapon si bill tits from^ every foreign 
nation and foreign nadertaking — tothe very castingof Rnssiaa 
cannon, to bo used against our own troops. I could readUy 
point out liuw one hundred milliuna could be at one* proJUabljf 
emplo^td in ai^rienltural amendmput. But ere this can be done 
there is an immente amount of prejudice to be removed and 
self-satisfaction to be disturbed. 

I venture t« predict that, in a comparatively short period, we 
shall see every farmery covered in with sulfioient shelter for its 
stock, lighted with gas, its fixed steam-enfiine economizing the 
costly labour of horses, and warming b; its waste steam the 
various sheds. The food which the farm produces having done 
its ofGce in the town will run back to restore the fertility which 
it had exhausted— our land will be drained and irrigated — the 
residences will be worthy of a moro intelligent and mora 
capitalled tenantry, rejoicing in pianos and libraries. The 
waste and loss ocoaaioned by misplaced buildings, bad road^ 
and queer-shaped fields will be corrected by the facile sale 
or transfer and interchange oansed by on easy legal regis- 
tration. 

If we have capital in this country — and who can deny that 
we have it in snperabnndance ? — let it avail to give to agrioul- 
tore a higher and more dignified, more intelligent, and con- 
sequently a more profitable position. The clumsy appliances 
and prejudiced neglects of antiquated aartcultural customs 
are not profitable. The men who now suner most in aerioul- 
ture are precisely those whose iU-farmed, wooded, small, and 
undrained fields, and unimproved buildings are slowly but 
surely absorbing the tenant's capital, binding him in poverty 
and discontent. It will be ahappf day forthe tenantry of this 
country when their rents are doubled, provided that in- 
crease represents a preper interest for necessary improvements. 
This takes place in our towns and cities— why not in our 
agriculture? 

Town Sewage. — I do attach much importance to the 
application of our town sewage to agricultural fructification. 

Our excrement is literallv our food, disagreeable and dis- 
gusting in form and amell, bat unaltered in elementary 

Injurious to man, it is vitality to plants ; and many of &« 
luxuriant vegetables that grace our tallies, are a mere re-sffihodi- 
ment of our excreta. 

The time is gone by for false delicacy in these matters — we 
most entertain this great privy question. The Chinese would 
be starved, did the^ follow our example ; bat tiiat wiee People 
economize with rigid care that vhien they alone deQend.«^aa. ~ 
for the leprodnetioa of theii food. 
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I am infonned iher do not, as we do, fiKtten cattle at a kn, 
with porohaaed food, to prodnoe mainize for the growth of 
oom. 

In order to form some idea of (he extent to which onr food 
might be inoreaeed by the application of town sewage, let 
na oonsider that 300 sheep on a fsrm of 100 aores, womd keep 
it in a high state of fertility, and that, therefore, redconing 
4i(M) men, women, and children as equivalent to 800 sheep, onr 
population would fertilize 500,000 additioinal acres. 

1 say nothing of dogs, oats, i>arrot8, canary birds, and horses : 
they consume largely, each horse consuming the food of eight 
men. Then you have enormous supplies of waste blood and 
offid, and a thousand other things that should add millions of 
quarters to your food. 

The mere disinte^tion of your alkaline granites by the 
abrasion and triturition of traffic— Ihe carbon or smuts from your 
xoo£i, which is but too perceptible after a shower, are all souroee 
of fertility. 

Farmmg OapitaL — I may, perhaps, be permitted to say, 
generally, that to farm 400 acres of land you should have at 
least £6,000, or £12 per acre : but if you are to carry out sub- 
terranean irrigation, and all the modem improvements, you 
will want £6,000 to £7,000, irrespective of landlord's improve- 
ments, for building, drainage, Ac. 

You will then be in a condition to avail yourself of opportu- 
nities—to buy when you see anjrthing cheap, and to sell when 
things are dear. I assume that you have judgment and a 
thorough knowledge of your business in all its details ; f<nr, 
unless E^ yourself or others acting for you, the most is made of 
everything, you must expect to lose your capital. 

Look at my own live-stock account : if five per cent, mistake 
were made in buying and selling, it would derange my balance- 
sheet to the extent of £250. 

Farm Profits. — As a general rule, 10 per cent, on the 
capital invested is considered a very good profit in farming. 
There are thousands who do not realize half of it ; here and 
there a man of extraordinary powers and great personal 
economy accumulates a large fortune — ^but it is the exception, 
not the rule. 

A return of four rents per acre is generally considered 
satisfactory— the average of the kingdom is, I tlunk, less. 
In cases of improved farms, it is sometimes five rents, or 
more. 

The necessity for diminishing the fixed expense by an 
increased produce is illustrated bv the statement of a first-rate 
north-country farmer, who says uiat, if he spends £1 ner acre, 
or £000 per year, for artificial manures, he makes a pron^— if he 
omits it he makes a loss. 

i/ ^oek IB too dear, or you are short of capital, plough ia 
greea mnd root oropa— parUoolarVy QniL\iMiTi Vvad. 
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IMflpoeal of CapitaL— As a general role, your capital will 
be absorbed as follows : — 

^ 9. d. ^ 9, d. 

Valoailoa s lo 

livestock S to 6 

Implements* 10 

Labonr 115 0to2 S 

Seed 10 

lyadetmen** bills. 6 

Bent 1 10 

Poor-rates, tithes, &c 10 

Artiflcial manure 10 

Farm horses 1 o 

Personal ezpeoditore 

j^lS 

Farmers have generally tbe advantage of house-rent firee, 
although too many of our farmeries are entirely nnfit for a 
tenant of capital uid intelligence, who will seldom enter npon 
such occupations. 

Supposing we take a farm of 400 acres, on the four-course or 

mixed husbandry system, we shall find that one-half the farm 

}roduoes nothing in the way of profit, but, on the contrary, 

eaves a considerable charge against, or upon the remaining 

lalf, which is in com. For instance, the horses consume one 

quarter of the farm, the sheep and cattle consume the other 

quarter ; and you will find, if you give your live stock much 

oil-cake or com, that the whole of the expenses of one half the 

farm have to be paid by the otiier half, which is in com— and 

whether that com is a^ 40s. or 80«. per quarter makes a very 

serious difference to the occupier : — 

400 acres (minus fences, ouildings, roads, and waste, for 
which the tenant always pays rent), really 880 acres (more 
likely 370) will contain : — 



In dorer §0 

In beans SO 

Inpastore SO 

In tares, rje-frass, &c 40 

In roots 60 

In wheat 100 

In barley and oats 90 



It follows, then, that your 190 acres of com have to pay — 



Two rents. 
Two tithes. 
Two rates. 



Two maniMl labonzs. 

Two seed{ng:8. 

Two tradesmen's bflls i 



and merely make a polite bow to the other half of the fxm 
far the manure Idt, by the oonsnmption of its crops. 
Now, it seems very ungracious that when you have growa 



• VwlOii 
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a splendid crop of turnips, at an expense of £7 to £10 the 
acre, the sheep are to consume it, leaving you nothing but 
the prioe of the hay and cake you gave them with it ; but it is 
a system that can t be avoided, until you find some cheaper 
•onroes of manure. 

In pastoral and dairy and cheese districts, where a suitable 
soil and climate combine to produce a natural fertility, live 
stock may be reared, or sustained with advantage on the 
natural produce ; and I believe in parts of Scotland the turnip 
is produced more cheaply and nutritively than elsewhere, owing 
to the climate, but my remarks will apply to a great portion of 
this kingdom, especially where the rain-fall is under 26 inches, 
and the climate dry and suitable for the cereals — as on the 
eastern and south-eastern coast. In such districts the retention 
of i>oor, worthless pastures is a great mistake, and they should 
give way to a mix^ husbandry. 

On the subject of live stock I once asked a Lincolnshire 
farmer, who consumed £500 worth of cake annually, how he 
charged it.—'* Oh ! " said he, ** I charge half to the bullocks 
and half to the manure." 

As a general rule, when we are buying sheep for fattening, 
we pay Id. per pound more for them than we could realize for 
the same weight when fat. 

This is the penalty we have to pay to the breeder, who has 
to provide the bone and offal in the animal. 

Breeding is not all profit, for it robs the com side of the farm, 
unless much purchased food and manure is used to restore the 
balance : but to return to my 400-acre farm. 

Now, I have no doubt this statement will startle many a 
practic^ farmer, and will raise a storm of indignation amongst 
stock-feeders and stock-breeders ; but the naked truth is best 
told, which is, " that live-stock are necessary evils, mere 
manufacturers of manure, and unattended with any direct 
profit." 

And if you give them cake and hay whilst feeding off your 
turnips and green crops, the return for these green and root 
crops will be nil, and tneir cost must be charged to the com 
crops afirainst the manure. 

Agrixmltaral Vicissitudes.— Three years ago, when I 
had the honour of addressing you, wheat was at 38s. per quarter, 
and agriculture gloomy and desponding. Now wheat is 78«. per 
quarter, with an abundant harvest, and agriculturists happy. 
Those who will refer to my predictions at that period will 
admit that I was a true prophet. 

On a farm of 400 acres of highly-farmed arable land, the dis- 
crepancy in price between the two periods would be enormous. 
Take the 200 acres in grain, the dinerence would bejMmething 
like £1,600. 

If I were to advise yoiL I would say never take a iSsrm that 
M8 not thoroughly drainedt more psitkad\sxVi if of heavy day t 
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the alternative is one of profit or ruin. I know so many estates 
where I see the tenant's capital wasting away under the evil 
influence of undrained clay, that it is quite a painful consi- 
deration. I am prepared to prove, that if a tenant will pay his 
landlord 5s. per acre extra, or 6 per cent, on £6 per acre drain- 
age, the gain will, in various ways, far exceed the charge. 

I will illustrate this : — ^A tenant of mine at the expiration of 
his lease, appealed for a reduction of rent. I declined acceding 
to it : I said, ** If I reduce your rent 68. per acre, that will be the 
whole amount of your gain ; but if I drain your strong clay 
four feet deep, at an expense of £5 per acre, it will, paurticu- 
larlv in wet untoward seasons, increase your crop from eight to 
twelve bushels per acre, or in money from 20«. to £4 per acre." I 
saw, by a certain expression of countenance, that he doubted 
the benefits of deep drainage in strong soils; but he said, 
" Suppose we try one field.* Well, we did try one field, the 
drains poured forth their volumes of water after rain, the 
surface was dry and easy to work, and the crop succeeded where 
it had always before failed ; this led to the drainage of other 
fields, and then came a covered yard or shed, on the same terms. 
The result appears already — a property more valuable and 
more marketable to the landlora, more remunerative to the 
tenant, and certainly more useful to the country at large. 
The neighbouring farmers watched the operation, which, I 
believe, was not without its influence on their proceedings and 
sentiments. 

There is something very distressing in seeing men fuU of hope 
taking unimproved farms, and plunging into destruction ; they 
are "booked" by the knowing ones on their first entrance 
with, " Ah, poor fellow, a very few years on that nasty soil 
will settle him ! " 

I may be asked why I attach so much importance to drain- 
age. Why, you might as well ask me why I attach importance 
to circulation, vital or monetary. Stagnated water, or stag- 
nated air, are as ruinous to the plants as they would be to our 
own vitality. Fix a cork in the drainage-hole of your flower- 
pot, and you will soon have a practical illustration of my 
meaning. 

The sallow and billions plants, — ^like many turnip crops T 
know of on undrained land, — ^will show by their expression what 
is denied to them in 8i>eech. 

This is not the occasion to enter into a subterranean exami- 
nation of gravity, capillarity, aeration, or filtration, much less 
of all those affectionate or repulsive interchanges that turn air, 
water, and earth into food for man or beast ; but, be assured, 
circulation is vitality— stagnation death and ruin. 

Agricultural Power.— I lay down as a great axiom in 
agriculture, in the mere question of physical labour or powen 
independent of skill, that steam is cheaper than horse^ ana 
horse cheaper than man. A steam-lione QO%\a \»* ^«\ks&^k^\ 

P 
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and will do as mucli work as two real hones. A real hone 
costs 28. per day (including^ hamefls, shoeing:, &o.)> and a farm 
labourer nearly the same. But as a good horse weighs 
1,600 lbs. and a man only 160 lbs., the power being as from eight 
or ten to one in favour of the horse, it follows that horse-power 
is considerably the cheaper, probably (including the neoeasity 
for manual superintendenoe) as four to one. 

This brines me to the fearful question — ^What portion of the 
acreage of this kingdom do farm horses consume } I answer, 
nearly one-fourth of all the arable land in the kingdom. In 
ordinary arable culture, where there is little permanent grass, 
it requires four farm horses to 100 aores. Each of these horses 
will consume on the average from five to six aores (landlord's 
measure, which includes hedges, roads, waste, farm buildingB, 
Ac.) 

'^*'^"*'^ '''•*• 1 167 truMM hay. or 78* cwt. 

Ten summer weeks (no com) will dear Sf acres of doTer. 

This will be found to amount to 10«. ]}er week, or £26 per 
annum, and will be the produce of about six aores at £4. 10s., 
or four rents per acre. I speak, of course, of average land, 
rented at 20s. to 22s, 6d. per acre, ordinary farming. Many 
farmers give oats all the year round. 

On very poor farming, like some I know of, ten acres would 
hardly keep a horse, whilst on very high farming (especially on 
the irrigation system), one or two acres would suffice.* This 
brin^ us to consider the imperious necessity and advantage of 
forcing from the land its utmost possible development. If one 
acre will keep a horse, there is only one rent, one tithe, one 
rate, one seedmg, and so on ; but all these are multiplied £rom 
five to ten times, by middling and bad farming. 

Those who have watched the discrepant productions of three 
tons to fifty tons of green food per acre, can at once apply my 
observations. 

But a great economv may be effected in horse-keep, by crush- 
ing the oats, cutting the green food, and mixing with it a proper 
proportion of straw, &o., instead of turning the horses out to 
trample down and defile their food. 

On the whole, I think we may congratulate ourselves on a 
considerable advance ; facility^ of intercourse, and ventilation 
of the aucstion by public meetings, remove, both on the part of 
landlord and tenant, many erroneous and antiquated prejudices. 

In conclusion, permit me to state that there is ample scope for 
a noble future in our agriculture. The same principles apply 
to it as to all other branches of national industry. Self-satis- 
faction and immovability are ruin, but a rapid availment of 
science, capital, and amendment, is wealth and profit. 

* Afioe oonsame s to S| acres per bone. Some of mj adgtaboos* 
waamesmatt, somemofe. 
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LITE STOCK ACCOITKT. 



Dr. 



J^. 9. d. 

To ▼alaation, 1853 1016 16 

Feeding stnfb bonght 1031 10 9 
Live stock bought (in- 

cladlBg two hones) 1619 6 



jf 8667 7 8 



Cr. 

j^. 9. d, 

Bj ▼Rloftttoli. 1654 1016 6 

Live stock axid wool 

sold 8576 19 8 

independent of 
the root and green 
crops consomed ... . 64 11 10 

jer3657 7 3 



The quantity of men and root food oonsnmed by the stock 
is estimated as followB (this includes the keep of six farm 
horses) : — 

18 acres of mangold-wonds. 

6 acres of Italian xye-grass, well irrigated, and five times eat or 

fed Ca venr heavy crop). 
A good second growth of clover, irrigated, about nine acres. A 

first growth on eight acres. 
SO acres of tares and winter oats. 
16 acres of good white tomips and swedes. 
The straw of the fturm. 
5 acres of pasture. 

Grinding meal, attendance, interest for shelter, &o., may be 
considered as a set off against the horse-keep. 



6, Bead befobv the Chelksfobs Liteeabt Ikstitutb : 
Dec. 1852. — Agrioulturey as compared with other 
IndtLBtrial Oooupatioiis. — Seeing that this county, with 
its million of acres, is almost purely agricultural, and that this 
the county town, like others, is almost entirely dependent on the 
welfare of agriculture, I trust the subject I have chosen may be 
deemed neither tedious nor inopportune. 

My object is to show that our great manufacturing prosperity 
has arisen from a diminution of price, and an enormously in- 
creased production and consumption ; and I shall consid^ that 
I have a ri^ht to censure our national agriculture, if it has 
not availed itself of similar advantages to produce equal re- 
sults. We must lay down as a sound axiom, that the greatest 
possible supply of comforts and necessaries is consistent with 
the utmost Happiness and welfare of a people. To doubt this, 
were to approve the converse of the proposition. 

This is taking place in our manufactures, but not in our food ; 
for although a recent legislative enactment luus enabled us to 
tax the world for supplies, a dependence on our own agricultural 
resources would be attended with want and extreme privation. 
And why is this ? Has the land gelded its maximum of ferti- 
hty} Has science and mechanism done its utmost? Most 
certainly not Who will deny ^t 1\a ^T^u<^tA»i^ or I may 
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almost say the manafaotnre, of oar food is the primary necessity 
of our well-being and well-doing? 

Has agriculture been treated as a business ? Certainly not ; 
our landed proprietors have yet to learn the fullest development 
of the trade of agriculture. 

It astonishes me, that^ whilst our merchants combine for every 
useful purpose their capital and their energies, agricultural 
proprietors are disunited and inert. One womd suppose that if 
in one case gigantic docks and warehouses, immense steam- 
navies, and twenty other useful associations, are in active opera- 
tion, that at least A^^culture would exert herself to obtain 
from our towns and cities that golden stream of liquid guano 
that now pollutes our rivers. I will not drag you through the 
details of our enormous manufacturing progress ; suffice it to 
say that by the mighty steam and all its concurrent develop- 
ments, our pig-iron produce was ! — 

TONS. raics. 

In 1800 180.000 ^perton. 

In 1851 8,600,000 J^S „ 

and even now it is rapidly increasing ; for our iron masters, like 
our agriculturists, have much to learn, and have, in some dis- 
tricts, not banished all their local prejudices, although they 
have greatly improved since they lost the protecting duty of 
£6. 10«. per ton. 

By the bye, everything on a farm should be of iron ; — an 
iron barrow of 30«. has worn out all the wooden ones on my 
farm, and it is now in capital order. 

Let us take cotton, another great staple manufacture. Last 
year the consumption of cotton- wool was 760 millions of pounds 
weight, for which we paid eighteen millions of sovereigns. 
After making it up into every conceivable form and pattern* 
and supplying all our own people, we sent as much abroad as 
brought us home thirty millions of sovereigns. Our use or 
consumption of cotton last year was seven hundred times 
greater than it was one hundred and fifty years ago, and four- 
teen times greater than in 1800. 

You all liaow that the price has decreased enormously, and 
that it is' now within the reach of tiie million. The same 
remarks apply to tiie silk, woollen, earthenware, and other , 
every-day commodities. Then how has all this abundance uid 
cheapness been produced? Not by an overweening and in- 
flexible attachment to the waggon and flail— not bv a rejection 
of steam. No! manufacture discarded its pack-horses for 
canals, and its canals for railways. The spinning-jennv, the 
mule, and the power loom, imnelled by mighty steam, perfected 
bv the results of innumerable and costly experiments, have 
blessed the inhabitants of this happy kingdom with employ- 
ment and comfort. 

Instead of displacdng labour, it h«a «n0nnoQi^ Vbonmra^^ 
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for the aotnal workers in all departments of the ootton maira- 
facture arc now upwards of a million and a quarter, bnt» inolnd- 
ing their families, there are not fewer than three millions and a 
huf, or one-eightn of the population of the United Kingdom 
dependent upon this manutacture. And what a pleasant thinip 
it must be for us, in this purely agrionltnral eounty, to reflect 
upon, that they are all oousomers of agricultural prodnoe. 
Surely, if they, by improved means, supply us oheai^y and 
abundantly, have they not a moral ri^t to demand of agrioui- 
ture similar advantages } 

Our '* Manchester School," as it has been called, — and I« for 
one, consider it an excellent school, — ^has always been ready 
to seize upon every new useful improvement ; — 1 Wish I covud 
say as much of agriculture. On the very first invention of (paa» 
it was applied as an economy in lighting our cotton factories ; 
prejudice subserved to calculation and profit. Imagine to your* 
self one of these new cotton factories, 410 feet long, 76 feet wide, 
six storeys high, with a steam power of 150 horses, which will 
drive 150,000 spindles. 

These manufacturers don't pull down their labourers' cottages 
o save rates, and make them walk two or three miles to their 
work, but actually spare them the trouble of walking up stairs, 
for they are raised m>m floor to floor by steam ; and it is even 
calculated that if they were compelled to walk up^ so many 
stairs, the loss of time would absorb much of the profit. Large 
returns and small profits is the creed of the Mancnester school, 
and, judging by results, it has not been an unsound maxim : I 
commend it to agriculture. 

But has a^culture progressed with manufeetuxes ? Let us 
test it by price. Unfortunately there is an absence of agrionl- 
tnral statistics, which I hope to see some day rcmedicKoL It 
might easily be done, if we had a^vemment board of agri- 
culture, as well as of trade ; for it is quite as important. But 
a reference to Mr. Caird's admirable book, publisned last year, 
shows that, since 1770, the price of butter has increased 100 per 
cent, meat about 70 to 80 per cent., and wool more than 100 
per cent. ; bread remains about the same price as in 1770 ; but 
It is evident, by our importationst that not near enough is 
produced. 

Perhaps the most astounding fkct in agriculture jnst now ia 
this, that we imported last year 200,000 tons of Peruvian birds' 
dung, for which we paid nearly two miUions Herlmg^ and that 
a much larger sum is expected to be paid hereafter. The 
sewage of London, on the most moderate computation of 
eminent men, is worth two millions staling annually, at 
tiie exaot amount we paid the past year to rem for birda' 
dung. 

Now if a comprehensive scheme of subterraneaa pipag*^ 
like that of the gas or water of London, and like that on my 
mm, were earned out to iihgato \)ii<d wnxnte^ wuxQanding 
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London, and even snppodngr the cost of it to be thirty-tluree 
millions sterling, the two millions we now pay to Peru would 
be six per cent, upon the investment ; but, in reality, the afifair 
could oe done for infinitely less money, and with much greater 
results. In my case, iron pipage cost £250 per mile ; but even 
if it cost £1,600 per mile, your thirty-three millions might 
enable vou to lay down some 20,000 miles of pipage. Of 
course all these matters are easily reducible to correct calcu- 
lations in detail. My only object now is to draw attention to 
this all-important question. 

My own experience of irrigation this year has satisfied me 
that, in the production of root and green crops, I can, on my 
miserable soil, surpass all efibrts on the very richest valley 
lands. If it can be done in mv case, it can in others where 
the land is naturally or artificially drained. 

How delightful to combine a system of sanitary oleanlinefls 
with a vast increase of the means of subsistence for man and 
animals. The facile and abundant production of milk of first- 
rate quality aroimd each great city or town would arrest the 
rapid deterioration of race taking place in our crowded towns 
by "sky-blue," the produce of wash-fed and closely-packed 
cows. 

The irrigation, irrespective of manure, by the water used in 
our towns and cities would be most valuable. Surely all classes 
of thinking men will not much longer neglect this gigantic and 
important subject. 

The land is like a purse : j(m cannot keep taking out with- 
out replenishing, or you bring certain ruin. It seems nationally 
ridiculous to go to Peru for what we are wasting at home. 

There is not half the difficulty in the economizing and appli- 
cation of our sewage as in the making of railways. Only create 
the will, and the way will quickly follow. 

Those who would interpose the rights or prejudices of indi- 
viduals, must remember that, for the nublio good, our iro& 
railways have pushed themselves rudely through t'e very 
vitals of prejudice, and individual interest and feeling. An 
EngUshman's house, valued beyond price from various asso- 
cia&ons, is no longer his castle ; enormous vested interests have 
been destroyed, and others created, and all, it is to be hoped, 
for the public good. 

The Labourer, and the Law of Settlement.— 

Economy in the means of production is indicative of success. 
How stands the ease with the great agricultural tool, the 
labourer? 

Our great manufaotaien are compelled by law to take cart 
of the education and morals of their juvenile operatives ; but, 
independent of this, their own sagacity and humanity hava 
dictated in a great many a watohM regard for the mom aadi 
eooial condition of their woik-people. The manufacturer finds 
it to his intemt to eongvsgato aiwuid Mm thA ^«inK^Xa^>aa 
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flXLOcess. How is it with the agrionlturist? I mean the land- 
holder, under the temptation offered hy the miserahle law o€ 
allocation or settlement. Cotta^ are pulled down, and the 
labourers removed to other distncts or towns, as encumbrances 
or nuisances. This suicidal policy reacts fearfully on tiie 
farmer. 

The physical condition of a man is the measure of his bodily 
])ower. Mis labour is sufficient without the addition of a three- 
mile walk morning and evening. It is a perpetuating of 
ignorance and vice. The time thus wasted might oe employed 
in acquiring learning and intelligence, if there were schools or 
opportunities for doing so, which there ore not, ^ 

One is struck with toe fact, that our towns and cities are now 
aboimding with food for mind and cleanliness for body, by 
literary societies, mechanics' institutes, and baths and wash- 
houses, whilst the majority of our a^cultural labourers are 
imsoaped and untaught. Everv medical man knows, too weU, 
that our wretched agricultural hovels, untroughed and un- 
drained, foster crime and breed disease. I could point out 
numerous cases in my own neighbourhood, where the aged, the 
adult, and the youthful of both sexes, are huddled together, in 
indecent propinquity, in a single sleeping-room not much 
better than a pig-sty. So long as summer lasts, with open 
doors and casements, and short nights, matters are endurable ; 
but when chiUy autumn, scanty clothing, and deficient fueL 
compl a shutting up for warmth, then come tvphus and 
scarlet fever, and all the malignant consequences of a polluted 
and putrescent atmosphere. Thence ensue long suffering 
heavy parish charges for burials and other relief, a deterio- 
rated peasantry, and a national loss. It is a bitt^ but truthful 
sarcasm on agriculture, that while the agricultural labourer 
may live anywhere, ana come any distance, the cant or plough 
horse is carefully provided for in the immediate neighbourhood 
of his intended labour. 

I think I see the time is coming, when the condition and 
sufficiency of cottages on an estate, and the general appearanoe 
of its farmeries, will be taken as a measure of the intelligence 
and humanity of its owner. The sooner our legblature extends 
the law of settlement, and removes the premium for destroying 
cottages, the better for the country at large. 

There is an inherent sense of decency amongst the labourers 
themselves, which often finds vent in truthful out severe com- 
ments on these evils. The enormous rents produced by this 
system of allowing the population to outgrow their tenements, 
are surprising. I know scores of cottages that are not actually 
worth a £20 note, rented at £3 to £4 per annum. Their crasy 
and tottering forms indicate their age and frailty^ and occa- 
gionally they lean on some common outward prop, to prevent 
their falling. Thus is the housing of our best agncultural 
tools, our peasantry, left to the itineccat sQeoulator^ who knowi 
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the labourer's sense of decency and comfort must succumb to 
the necessity for shelter. Our law of settlement perpetuates 
prejudices, and prevents the knowledge and introduction of 
aifi'erent or improved modes of culture. Each isolated district 
thus plumes itself on the perfection of its practice, in happy 
ignorance of what is going on elsewhere. 

If early travel enlarges the mind and improves the taste of 
our aristocracy, does not the principle hold good for our demo* 
cracy ? Many of our labourers, and farmers too, never went 
beyond the precincts of their parish, or adjoining markets, and 
have most vague and odd ideas of what is going on in the 
world ; but railways and newspapers are working a change, 
and our Great Exhibition of last year did wonders in drawing 
our rural population from their seclusion. 

It is impossible to avoid being struck, whilst scanning the 
maps and plans of various farms, with the monstrous arrange- 
ment of the estates. A farm of 640 acres (or a square mile) should . 
be reachable at half a mile every way from the centre. On the 
four-course shift, an intersection of four tramroads, railroads, 
or common roads, would render the removal of crops and trans- 
mission of manure cheap and facile ; but the whole system now 
is abominable and unbusiness-like, and so it will remain, until 
our landed proprietors urge upon our legislature the necessity 
of applying the ordinary business principles of register and 
immediate transfer. Queer-shaped fields of every ungainlv form, 
green and muddy lanes, bad roads, high fences, ana deep 
ditches, absorb the farmer's proht in twenty different ways. 1 
declare, that this very September I have scrambled over huge 
banks embroiled with immense " lawyers," as the natives call 
them, although they are really sharp and entangling briars 
and brambles. Having: surmounted this chevaux de frtse I 
•sink in up to my chin mto a ditch. This is no exaggeration, 
but an ordinary real matter of fact. I cannot help exclaiming 
on such occasions, '* What on earth can these be wanted for, 
when a direct pipe would convey all the water from so small 
an area !" It is the same in agriculture as in our great cities ; 
there has been no calculation of rain-fall and velocity of transit ; 
a well glazed pipe of a foot diameter would convey more water 
than a iive-foot crooked ditch, the latter encumbered with all 
sorts of obstructions, washing into holes, bends, and eddies. 
The minutes of evidence collected bv our excellent Board of 
Health in London have exposed equally gross mismanagement 
in our sewers, which, ineffective at five feet diameter, become 
efficient at live inches, velocity of current preventing that 
sedimentary deposit which will accumulate from a slow drib- 
bling stream. 

I remember full well, and so must every other landowner, 
that when it became necessary to commute the tithe into a 
rent-charge, the whole kingdom was at once surveyei^ tdaa.- 
Bttredf and mapped ; and the la]ido^im«n ^«t« ^ftaav^^ '^ 
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disbnne as mneh as 4«. per aore for the expense. Well tiben, 
here is a precedent with a vengeanee; I can't, for the life of me, 
see why I should not be able to exohan^ my land, or sell it, as 
readily as I could any other property I possess. Bemember 
that toe interposition of a difficultv of exchange, or transfer, 
diminishes seriously the value of landed property ; if imine- 
diately salable and transferable, it wonla be preferred as a 
security to exchequer bills or consols, and money might be 
raised upon it at least one per cent, cheaper than at present. I 
cannot conceive why the same dei)endence on personal respon- 
sibility should not exist in land as in consols, provided a proper 
public office for the registration of sales or interchanges were 
established. I believe this is done in Scotland. 

Steam. — It must be quite clear to the moot superficial ob- 
server, that the main instrument of our rapid manufacturing 
and commercial progression is steam. The mere thought of its 
influences, in a moral, social, and economic point of view, is 
overwhelming. It facilitates intercourse, economises time, 
multiplies labour, and cheapens production. Volumes might 
be written of its wonders, past, present, and to come ; and well 
have manufacturers and commerce availed themselves of it. 

But is it reidly credible that prejudiced and stolid anicultura 
has alone rejected its advances and disdained its aids ? If I 
were a perfect stranger to this country, and to its historv and 
circumstances, and were told that the steam-power ox this 
mighty interest was less than 10,000 horse, I should at once 
condemn its fatal ignorance, or prejudice. Why. there is 
scarcely any article of luxurv or necessity used by the farmer 
and his landlord that they do not owe to steam. From the 
button of his coat to the slioe of his horse — for every colour in 
his apparel — for the very newspaper he reads, and the impress 
of its characters, he is indebted to steam. His very loaf is now 
no longer dependent on wind or water, but is secured by steam. 
And yet we near the miserable flail tapping the barn-door, and 
see the exhausted and haggard thrasher evidencing alike the 
misery and miscalculation of making man a mere automaton. 

Don't tell me of the want of capital in agriculture, when land 
can always be transferred (barring the law's delay) into cash at 
£25 to £60 the acre. GKxkI tenants are to be got in agriculture ; 
but then the landlords must make it worth their while— ^they 
must be tempted, encouraged, and secured : capital is inde- 

Sendent and fertilising, ana wants inviting ; want of capital is 
umble and exhaustive, and wastes itself. 
Such men as the late Mr. Coke, of Norfolk, who combinfld 
business principles with hereditary nobility, knew weU ham 
to improve his tenantry, increase his rental, and benefit his 
ooun^ ; there are others like him, but far too few. 

We are slow to give up our predUedUm for land at «l 

JkonaurabU quaUfieatUm, A man may be a millionaire in milk^ 

aumbiimy, ooniolsy or shxppsns— ^oa vuoiii mKi Va msnlieia 
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learning:, or science ; but unless wedded to a certain acreage of 
cold clay or hard gravel, vain must be his aspirations to a legis- 
latorial seat in St. Stephen's. This is absurd and inconsiBtent 
with our great commercial and manufacturing dignity. When 
ours was a merely pastoral and agricultural nation, such a 
system was proper and natural. 

i^o long as you make land the sole basis of legislative qualifi- 
cation, so long you will perpetuate non-improvement. Having 
only this object in view, an immense number of proprietors, 
holding deeply embarrassed estates, have no means or desire to 
improve the condition of their wretchedly-managed properties. 
I find fault with our legislature for permitting such a tempta- 
tion to neglect, resulting as it does in a great public injury. 

Agricultural Statistics are much to be desired. 1 wish 
some member would move for returns of the amount of steam- 
power used in agriculture — the amount of money per acre col- 
lected for education in the various agricultural districts — the 
number of hedgerow trees per acre in various counties — and the 
miles of fences. The comparison of various districts would show 
such frightful discrepancies that we should no longer wonder at 
the wealth of some and poverty of others. 

On the one hand, we hare men like the late Mr. Coke and like 
many I could now name, looking around for tenants of large in- 
telligence and sufficient capital, likely to improve permanently 
the value and rental of the estate, and impart by their example 
a high and improved state of cultivation. Such men are only to be 
obtained by suitable residences and farm-buildings adapted to 
the shelter of a large number of cattle, by liberal covenants and 
leases, by drainage, by the removal of injurious trees and fences, 
and by an exemption from an excess of game. ^ 

On the other hand, we have numerous districts permitted to 
remain in a miserable state of primitive neglect, and unpartici- 
pating in the general progression of landed value. 

I see too many of this class in my mind's eye. The land cold, 
wet, and shaded by numerous small enclosures, studded with 
stunted trees, which can never be profitable to the landlord, and 
are certainly most inj urious to the occupier. The hum ble tenant, 
though parsimoniously economical, sees his limited capital 
swallowed up, bit by bit, by poverty and weeds ; his temper 
sours in the struggle, as, year by year, the quality of his pro« 
duct ions deteriorates, and sinks lower in the unremunerative 
scale of marketable value. At last he leaves his farm a ruined 
man, doomed to seek some menial office, or to compete with the 
ordinary labourer. The landlord of such a property gets what 
is called a bad name, is pitied or censured, and must put up with 
an indifferent tenantry and a depreciated rental. The trader 
men and labourers oi the neigfibourhood participate in the 
depressive influence ; and it extends through them, in a degree^ 
to the country at large. 

1 know one uoimprofied farm ivhioh \uui'hsA;lSbxsA Xsesmo^H!^ 
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tlircc yonrs. A sinplc year sulliced to niin one tenant ; the other 
two each lost about £700 in the year — the farm being about 300 to 
400 acres in extent. This is only one instanee out of a great 
many I could name. 

The only parties who benefit by these changes are the agents 
who moke the valuation from one tenant to another, and the 
auctioneers. 

The want of means to improve entailed or other estates can 
no longer be pleaded as an excuse for non-improvement ; for we 
have now associated companies, authorized oy Acts of Parlia- 
ment, to erect buildings, drain, make roads, or effect anv neces- 
sary improvement, chargeable as against the estate. The com- 
petition between hi^h-farmed and low-farmed estates, is becom- 
ing daily more obvious and severe ; it requires no ooiguror to 
predict which will be the first to succumb. 

Let us see how stands our acreage, and whether there is not 
abundant opportunity for an enormous agricultural increase at 
even lower prices, aow surely something might be done to 
increase the produce only lOs, per acre ; and that would at once 
add fifteen or twenty millions sterling to our food, or much 
more than the whole of our foreign imports. 

I will take, for instance, one great source of economy — I 
mean the removal of unnecessary banks and fences, and the 
better management of those which remain, which should be 
assimilated to our effective railway fences. Beoent statistioB 
show that the mere ground occupied by fences in some counties 
amounts to ten per cent, of the acreage, to say nothing of the 
damage by their roots and shading, insects, &c., and also by an 
enormous number of unprofitable trees. Taking the kingdom 
through, I believe all valuers will allow that from five to seven 
and a half per cent, is not too large an allowance for fences and 
waste on a farm. Here, then, is at once an enormous opportu- 
nity of adding millions to our acrea^. I am afraid even to 
estimate the damage done by trees, it is so enormous. I know 
some districts where there are twenty to fifty to the acre, and 
their roots may be traced from 30 to 100 feet. If we only 
removed two from each acre, we should have 100 millions less» 
and I think we might spare 500,000 miles of fences. I know 
plenty of tenants who would rather go to a timber-yard and 
Duy foreign deals, than be at the expense of removing and 
cutting up the worthless timber offered by their landlords. 
We cannot compete with the natural forests of Canada. 
^ The non-economy of Manure is also a serious considera- 
tion, especially deserving the landlord's attention. The loss 
resulting from a month's continued rain must be to the farmor 
enormous. The ammonia of his yard and of his heaps, with 
other valuable solutions, are lost to him for ever. When land- 
lords and farmers understand agricultural chemistry, they will 
zziiturally combine to establish covered yards, and other proteo- 
tire means to economize thai coi^i \ftQAaA\iQiu I say oofUyt 
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for I know from my own experience that you cannot feed cattle 
with food at market prices without a loss, or charge for manare» 
of from twenty to thirty per cent., and often much more. 

I am glad that covered farm-yards are extending in this 
neighbourhood. The owners and occupiers will soon follow 
them up by an erection of steam-engines. 

If we take the literature of agriculture as an evidence of its 
educational and mental condition, one is struck with the feeble- 
ness and paucity of county journals in certain districts of 
England. In lieu of great commercial, agricultural, social, and 
scientific questions, the limited sheet is occupied by petty and 
local occurrences of every-day life. I know full well, that in 
many cases the talented editors are compelled to write down to 
the level of the ignorance and prejudice of their readers. I 
trust and believe that the establishment of so many societies 
like yours, in the heart of agricultural districts, may lead to 
enlightenment. 

It is to be regretted that the peculiar occupations and distant 
locations of our a^ooltural population lead considerably to 
prevent their enjoymg, to the full extent, similar advantaffes. 
otill, much might be done by local book-clubs, and ouer 
arrangements. 

In these times we have dubs and societies of most sorts, bat 
not a land-valuer's society — which I should very much like to 
see established. 

Here is a large bod^ of active, educated, and influential men, 
formine the connecting link between landlords and tenants, 
but hitherto not amalgamating their aggregated and practioAi 
agricultural knowledge for the improvement of agriculture. It 
is highly desirable, that the extremely opposite and anomalous 
practices of valuation, in particular locauties, dhould undergo 
a thorough reformation. I am aware how large an amount of 
influence is exercised by this class of individuals, and how 
much they are looked up to by both landlords and tenants. 
Taking them as a body, I am sure that a periodical conference 
and interchange of sentiments would greatly tend to assimilate, 
gradually and prudently, the most incongruous of local vsdoa- 
aons and farm practice. 

I do not know a greater evil in this country than the over* 
trading in land, ffow in business we do not measure a man by 
the size of his shop and warehouse ; bnt by the judicious sum- 
eiency of his stock, and compactness of his arrangements. 

In agriculture, the desire appears to be for quantity, rather 
than for quality, too often as regards both landlord ana tenant; 
and hence the cry, when improvement is sus'gested, '* Where is 
the money to come from ? " When I wished to expend money 
in this way, I sold one farm, and applied the money to the im« 
provement of another ; this must be done more generally, if we 
are to go a-head, and compete with foreigners and with the 
well-farmed districts of this kingdom. 
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ImptOTement is eoBtlj, although profitable ; for instanee — 

npe dnirrai^, per Jiere, costs 4 to t 

Brick and alateu building^, with itoom- 

power, &c to 6 t 

Irri^Uon by subterranean iron pipes, with 

hoseandjet 5 

So hore is a sum of £16 to £20 per acre, irrespective of chalk- 
ing, marlinflr, claying:, clay-l)urning, the removal of trees, feooea, 
ftc., the making good roads, and t^e subsoiling and levelling. 
The tenants' resiaenoe would probably cost £6 per acre. 

Now, it is by such means as those above mentioned, that our 
most valuable estates have attained their increased rentals, and 
withstood those heavy claims for abatement which have thrown 
into the landlords' hands many nnimproved farms. 

Whilst treating of the great question of our national agii- 
onlture, I would fain have avoided an allusion to my own 
agricultural proceedings ; but living as I do amongst you, who 
have witnessed my battles and mf struggles, I cannot help 
fiseling that it is no longer now in this county considered 
extravagant or ridiculous to drain heavy days, to erect steam- 
engines and substantial buildings, to aerate the subsoil, to 
substitute carts for waggons, or even to lay down subterranean 
iron pipes for the economical application of that essential 
liquid which too frequently embrowns our horseponds aud 
ditches. 

Being now disentrammelled from the leading-strings of an 
ima^ative protection, let the noble art of Agriculture strive 
to rival her sister Manufacture in the science, abundance, and 
eheapness of production. To have enough and to spare will be 
as great and as necessary triumph for our agriculture as for our 
manufactures. 

SigxiB of the Times.— Our social position in regard to 
the proprietorship of land is undergoing rapid changes. Whoi 
this country was pastoral and agricultural only, seigneurial 
dignity assumed a dominant and almost patriar^al character. 
But now, the overflowins: and accumulatixig wealth of com- 
merce, manufactures, and trade iinds vent in the purchase of 
unsettled estates, and is partially superseding the ancient 
aristocracy. 

Great good will result from this to the nation at lai\ge. The new 
comers will bring with them common-sense habits of busineaa 
and active progression, which they will impart to their more 
astute neighbours; whilst, in return, they will by degreea 
imbibe the higher education, refined manners, and digni^ 
of position which characterixe so pre-eminently our hig& 
aristocracy. 

I have often been amused by a distant and disinterested 
anrvey of my own agricultural position. I unwittingly, and 
reij naturally, in my deaite to vg^W common-aenae prinetplai 
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of impr o vemen t to agrioolture, stambled against the old anti- 
quated castle of prejadioe. Instantaneoosly there descended 
nt>m its turrets on my poor devoted head such a storm of 
missiles— indignation, imputation, ridicule, oensure, disbelief 
— that had I not been eiothedwith the strong armour of tenth, I 
must have suecumbed. 

Years have elapsed, and asperities have softened down ; but 
even now certain honest portly yeomen look at me askance with 
gravity, and honestly believe that I have done a great agri- 
joultund misohief— that I have opened landlords' eves, and 
made them believe that farming was profitable. I nope my 
balance-sheet of last year has. somewhat diminished the pre- 
judice on this score. Careful non-improving landlords have, 
too, been rather shy of me, and (for 1 can tell at a glance by 
their looks) eye me as a rash and speculative innovator. 
But time alters many things. I see an improving feeling 
towards me. 

One hears now of deep draining here, a cleared country there, 
a range of substantial buildings, a few boarded floors, ana 
some are actually so la^ as to talk of having steam-engines. 

One in this county, whose old premises were destroyed by 
fire, has reluctantly ocmsented to covered yards, but will n(% 
hear of steam, although he always rides to town behind it 
His successors will be free ftxm this prejudice. 

Farmers are getting gradually apologetic for their <dd 
waggons and exposea aung-heaps, and are making the 
'* amende honorMe" to our friend tiie Rev. 0. Wilkins, by 
sowing less seed. 

My last new " scheme** of subterranean irrigation is far too 
strong a dose to be swallowed at present, so my agricultural 
friends are only looking on to watch how it agrees with me. I 
feel remarkably comfortable under it at present, and am glad 
to iind that an offer for the sewage of your town has been 
already made for agricultural purposes. 

Joking apart, I can afford to hold out the hand of forgiveness 
to my bitterest opponents. The conscious triumph of having 
successfully stimulated the progression and development of 
agriculture, gives me firmness and good humour. I have all 
along had the moral support of thinking and intelligent minds 
— great has been its comfort ! I feel, like the good old Duke, 
that my battles have been fought and won ; and I still hope to 
live to see our national agriculture rank side by side with our 
manufactures, for the good of our people and for the national 
honour. 

Our lamented departed hero knew full well the importance of 
abundant supplies for his brave armies. Let us then remember, 
that the inaomitable courage and endurance of Englishmen 
well deserve the encouragement of ample physical support. It 
is, tberefore, our duty to elevate the oharaoter of British agri- 
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oultnre, not onlj on the low ground of profit, but on the noUer 
consideration of national dignity and policy. 

In Conolusion. — I see, in persp^stiTe, a railway aotiTity 
pervading agriculture. The time is coming when farms will 
he squared, trees removed, and game moderated — ^when tram- 
ways will intersect estates, and one horse will draw to market 
the load of four — when the sewage of onr towns will ebb back 
to its original source — when the waters of onr rivers and dndni 
will be applied to the irrigation of our fields — ^when onr miUera 
will nse steam instead of water — when our farmers and 
their children will be better educated, and rank higher in 
the social scale— when our labourers will be better nonsed, 
taught, and fed. Then will the blunderinff rudeness and olnm- 
siness of ignorance be exchanged for the watchfulness and 
thought of an enlightened intelligence— then will the fractional 
calculations of profit outweigh the fears of cost— then will 
antiquated territorial legalities be superseded by personal re- 
sponsibility, identity, and possession. I see aU this in the 
distance : it is a mere auestion of time. I see mighty ensinee 
on railwaved open fields, tearing up fozrows a yard deep^ 
making the land look like a sea— I see these hungry earthy 
masses saturated and immediately fertilized with the sewage 
of our towns — I see ample evaporation and facile peroola* 
tion. Tottering and dilapidated farmeries will p^ve way to 
permanent and convenient homesteads — ^the pinching economy 
of a penurious and pernicious system will be exchanged loir 
liberal views and large operations — capital will develop its 
giant strength, unfettered oy seigneurial restrictions — agnonl* 
ture, commerce, and maniuiEustures will unite by the ties of 
a great common interest and common intelligenoe, for tlM 
good of our people and for the honour of this grest naooiL 
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OCCASIONAL CORRESPONDENCE. 
Addrttted to Ike AgrievUmnd Jownah during the yean 1842-58. 



Drainage— Peraonal—InstiiMtkni— Roads— Deimvaliza^^ 

Thin-seedini:-- SteamfCngtnes— Forking-- Hedgerows— Irrigation —Iron 
jter acre— Reapers — ^nin-sowing- Small Farms — Burned Clay — Feeding 
Straw— The Miseries of a Pablic Improrer. 

The Importance of Draining Land.— In illostratioii^ 
I cultivated two pieces of stiff brick-earth, both richly ma- 
nured—the one drained, the other not ; both, however, having 
a considerable fall. In the drained land everything luxuriate 
and was early ; in the other the very reverse— all stunted and 
late. So wonderful a contrast convinced me that there were 
powerful ehemical agencies at work. Well mav vegetation 
improve after a shower, where the rain can percolate through 
the well-drained land, bringing down with it, to the roots, the 
much -desired ammonia; and equally clear must it be that 
undrained land, already saturated with stale water, can derive 
no such benefit, for the rain cannot filtrate, but runs off the 
surface. Again, without draina^, the only escape for mois- 
ture is by evaporation, which, it is well known, causes excessive 
coldness ; besides, wet land, not being porous, is deprived of 
the rays of light, of heat, and of the atmosphere, which would 
naturally occupy the pores vacated by the water in its down- 
ward course, it is lamentable to see the immense sums wasted 
in this country on undrained lands — in manure, extra manual 
and animal labour,— with an unprofitable return of capital. 
Was there ever a farmer who drained, but would tell you 
it paid itself, principal and interest, in the very first or 
second crop ? There is little doubt that the perfect drainage of 
all the heavy and spongy land in the United Kingdom would 
increase the produce at least one-fourth, at a diminished 
expense, and render us no longer dependent on foreign sup- 
plies. I have heard many persons say that " their land was so 
stiffs that it was of no use draining it^--\!Ax)&\x^NA3^>^DtS£& 
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remark by saying: that " water will remain in a horse's foot- 
liole till k evaporates." Do try and convince them tliat it 
cannot go down unless they make a way for it. — 1842. 

A Personal Discussion. — Mr. Cunnin^n should consider 
that Tiptree Heath has never boasted of prize ploughmen or prize 
cattle. M^ feelings will not allow me to send adrift old servants ; 
they; are willing to learn and improve, and the greater will be my 
merit should I succeed in carrying out mj views with the resi- 
dent labourers, rather than introducing tresh faces from more 
highly cultivated districts. Tiptree has charms for me, and 
happy shall 1 be to see the whole of that neighbourhood take 
a foremost rank in agriculture. A critic should be ju9t if he 
means to be respected, but Mr. Cunnington is like Sterne's 
critic, " all find-fault," no redeemine merit *' to save mj 
renutation in his jaundiced eye." All vile, wrong, and ridi- 
culous — *' profit " attracts him like a talisman, excluding all 
philanthropic or patriotic views. Now, really this Mr. Can* 
niugton is not a very " cunning " man, or he would hesitate 
as to alarming " metropolitan gentlemen, who know nothinif 
about land," out who " come to si)end uieir money foolishlj 
in Essex." The money does ^^>od, if even the owner loses it. 
Mr. Cunnington might nave said, " Mr. Mechi, you are a great 
fool for spending your money so hivishly; but, at all events, 
we in the neighbourhood have derived considerable benefit 
therefrom. It has given emplo^rment to many a poor man who 
sadly wanted it. You have stimulated others to follow your 
example in drainage and the removal of timber," &o. Bat 
no ! in Mr. Cunnington's eye it is a crime to erect good build- 
ings, to drain the land, to save the manure, to give warmth, 
dryness, and emplo^ent to human beings, and to shelter your 
cattle from the cutting blast ; with him the rotten thatch and 
dripping eaves are the very beau idSal of rustic landscape. 
Oh, how he will miss the brown and trickling stream of liquid 
dung ! no idle labourers now to watch the pitiless storm as it 
rushes past the shivering steer. 

With sighs he deplores the loss of eastern cutting winds. 
To him the sunny south brings cares and pangs and discontent. 
Sternly he says, '* Give me a cold and northern aspect ; away 
with your soft, voluptuous gales." 

Pity he had not visited the farm in its original condition. 
He might then have felt keenly for the misfortunes of the 
honest and worthy steward, who still remains with me ; he who 
in the old wretched house lost by fever in one short montJi his 
affectionate wife and two daughters. He might have seen in 
those rooms peas in a comer, ^wing, from moisture. He would 
have walked across the land in a wet September day up to his 
knees in bog (serve him right too), or be struggling in the 
stifi'cT soil with solid encrustments of birdlime-like clay. 

Some insinuation is made as to the operation being oon- 
neoted with my tride. 1 tooftn the imputation. It is woHkif 
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the narrow minds of thoae who make it : they cannot see it 

gossible for a man to nave his heart in the " rignt plaoe ;" that 
e may feel he is ** bat a steward in trust of his own wealth f 
that it is his duty to look around, and benefit, so far as lies in 
his power, his fellow-creatures, 

I will not believe, till I hear it from their own lips, that 
either Mr. Hutlev, Mr. Baker, Mr. Hobbs, or Mr. Surridffe, 
entertain any such feelings ; they are too great advocates for 
improvement. I say now, and will maintain the position by 
proof, that the homesteads of Essex are, in too many instances, 
not creditable to so wealthy a county ; and that disgrace is more 
pungent when contrasted with the extensive, durable, and wdl- 
arranged receptacles for its unemployed paupers.— 1845. 

When our Soil is poorly, let ua oonsolt the 
Chemist. — I hope the time is fast approaching when we shalL 
for complaints of the soil, get advice from proper analytical 
chemists as readily as we would for ourselves, so that they 
may investigate the disease, and prescribe a proper remedyy 
depending on the patient's constitution and the nature of tne 
ailment, whether chronic or transient, whether arising from 
plethora, starvation, or dropsy— too much water without the 
means of escape, a very usual complaint in earthy patients. 

Farmers make frequent mistakes when they trust to their 
own notions of doctoring : they readily perceive, by the 
external symptoms, that their patient is in an unsatisnictory 
state, but make sad havoc with their nostrums. How fre- 
quently do we see a dressing of dung forced on an already 
satiated patient, who cries out for an alterative of chalk or cola 
clay. Another administers a strong stimulant of lime, when 
the sufferer is already exhausted by previous excitement, and 
requires a tranquillizmg tonic of good old mellow manure. A 
third gives alkalies, where acids and phosphates can alone 
avail. They do not consider that, if troubled with stona» 
gravel, or density of the substratum, a gentle operation with 
the subsoiler mij^ht give ease by causing a loosening of the 
parts; or that in cases of scurviness and poverty, light» 
air, cleanliness, exercise, and good feeding might prove a 
restorative. — 1845. 

Cutting Chaff answers admirabl]r for manure. Itinstantlv 
absorbs tiic liquid manure, and mixes intimately with the solia, 
where trod, making a dense compact mass, requiring much lets 
room and carriage, for a load of this is certainly equivalent to 
two of long loose strawy stuff. It is astonishing how small a 
space a truss of straw occupies when cut half-inch ; of course- 
there is just as much of it when cut as before, although some 
folks seem alarmed at the diminution in bulk. We cut with 
two>horse power and Wilkes' (of Sheffield) cutter. We can cut 82 
trusses per hour, but do cut from 22 to 26 at a common pace. I 
consider the cost of cutting is amply repaid bv other saving* 
Of course decompositioD proceeds mora vuQ^^na^^ \^}bKlft^lk^Mia 
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Braking, turning, &o.» and &r less waste by escape of ammoniA 
than in large loose masses. In bedding onr horses and catde 
we always put lone straw over it to prevent their getting 
dirty by Ijring on the moist and filthy mass; but for pigs 
this is unnecessary, as they will not dung near the bed.» 
May 7, 1846. 

ISrational AgricoltaraL InBtmcfdon.— " The National 
Assembly adoj)ted on Tuesday the project of decree on agricul- 
tural instruction by a nugority of 679 to 100." — Timea^ Oct, 5, 
1848. 

A perusal of the foregoing paragraph suggests many seriooa 
and painful considerations. ^V'here are our institutions for 
national agricultural instruction? Where the senatorial or 
ministerial orations in favour of so worthy an object ? Where 
the grant of public money for its establishment? Is the con- 
dition of our agriculture perfection ? Is food produced in such 
superabundance that we need no improved scientific practice ? 
Does no convulsive struggle of nervous susceptibility agitate 
our monetary system* our ministry, and our exchanges on the 
eve of a doubtful harvest ? Are rents so punctually paid that 
the prosperity of our agriculturists is unquestionable ? Is there 
no superabundance of willing but uncmploved labour, no con- 
sequent misery, crime, and discontent ? Are there no uncul- 
tivated or half-cultivated acres almost imploring the application 
of skill, labour, and capital? Is it possible that, amidst the 
crash and turmoil of fierce political elements, our Gallic neigh- 
bours should deem this a question of paramount necessity, 
which we in tranquil security so utterly neglect ? Alas ! it is 
too true that the science and practice of agriculture do not 
occupy their proper position socially or politi(»dly. Everything 
is left to chance, or to individual exertion and experiment — ^no 
order, no system, no uniformity; nothing but agricultural 
discrepancy. We have colleges and schools in connection with 
the arts and sciences, the army, the navy, the clergy, and 
the bar; but the production of our daily bread, our very 
existence, is too commonplace and contemptible an object to 
be fashionable. 

If this is doubted, look at the position of the onlv public 
institution of this kind, the Ro^al Agricultural College at 
Cirencester. Perfect in its instructional and practical arrange- 
ments, well supplied with students, yet a considerable portion 
of its shares are not yet taken up. This noble and national 
undertaking is unaided by our Government or by the Royal 
Agricultural Society of England, who have both been solicited, 
but in vain. The frigid indifierence of our landed proprietors 
to this institution is of itself sufficient and painful evidence of 
the little value attached to agricultural instruction. If know- 
ledge is power, ignorance must be weakness, agriculturally as 
in other matters. The time is approaching when the surplus 
capital of trade, commerce, and man^oiafiiXixrKA t&sja^ find its waf 
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to agiioaltnre and to affricultnral improYement. Already have 
railways and foreifoi loans absorbed tiieir abare. To employ 
capital in agricoltore without practical and scientific knowledge 
would be ruin. It behoves, then, capitalists of all classes to 
take an interest in national agricultural instruction. 

The necessity for employing and feeding our daily increasing 
population is an obvious and fearful proposition. The acres do 
not multiply ; capital and skill must therefore unite to employ 
more labour and raise more food from our present limited area. 
I call therefore on our legislature, and on the patriotic and 
wealthy, to lend a willing aid in so good a cause. Our manu- 
facturers and traders have as deep an interest in this question 
as our landed aristocracy. Our government can only expect 
order and good feeling when the able and willing are employed 
and fed. 1 entreat you, sir, to exercise your powerful pen in 
aid and to the attainment of " National Agricultural Educa- 
tion."— Oc<. 24, 1848. 

Parish Boads.— At a time when able-bodied labourers are 
compelled to seek refuge in our union-houses, for want of employ- 
ment, it is our duty to look round and see whether there is not 
an opportunity of availing ourselves of their labour with advan- 
tage. Look at the condition of our parish roads generally ; 
instead of being nicely rounded, so as to shoot the water, the 
middles are worn into noles, in which the water stands in pools, 
the high shoulders on each side preyentin^ its escape. As 
surveyor in this district, I have improved a piece of road yery 
cheaply, by removing the turf from the sides, picking and 
sifting the earth on each side, and throwing the gravel into the 
middle and into the holes, so as to form a gentle elliptic, suf- 
ficiently rounded to keep itself dry. This employs labour, and 
saves much cartage and expense of stones or gravel ; for. owing 
to the inefficient manner m which many of these roaos were 
originally made, it is found that a large mass of the gravel has 
worked to the sides, where it is not wanted, and where it is 
generally overgrown with mss or turf. It is melancholy to 
see many good roads ruinea because the ditches and archways 
are filled up with vegetable matter, and are consequently unable 
to carry the water, so that it runs over and scours the middle of 
the road, causing deep furrows, the gravel being washed into the 
ditches. Neglect in roads, as in all other things, is costly and 
unprofitable— a stitch in time saves nine. In every resnect, 
morally and economically, a little more, attention to tnese 
matters would be advanta^us. I find that breaking the 
largest stones is very convenient and profitable. — JDec, 1848. 

A^eoltunkl Demoralization.— By residing three years 
in this neighbourhood, almost surrounded by barren heath, far 
from any church or school, and without any resident gentry, I 
am enabled to state a few facts on this matter. It is a great 
mistake to assume, under any ciroumstanoest that hnmasL 
beings are naturally ill-dispoMd or im^craXAtoL Q'o.^d^ ^k^<^ 
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trary, I have ^rreat dependence on the general kind feeling 
existing in society ; good being the role, evil the exception. 
This is proved by the ready submission to law and order m our 
densely populated island, frequently, too, under the severe trialB 
of great misery and want. 

Tiptree Heath bas always been notorious in Essex for ita 
poverty in land and person, poaching, pilfering, and a generally 
low state of morals. Is it to be wondered at ? Situated on the 
verge of several extensive parishes, without religious or moral 
example or instruction, uncared for, unsought after, this barren 
spot necame occupied bv squatters, or persons of poor and 
irregular habits ; scores of mud huts (called cottages), grotesque 
in apuearance, and scarcely lit for doff-kennels, have at various 
perioos sprung up, as it were, from the heath, until wc have a 
numerous though scattered population. Willing stewards of 
manors readily assented to any applicant who would build (?}. 
and enclose a patch of the heath, satisfied that death and 
transfer must soon add something to the manorial advantages 
and legal charges. No system, no architectural design, no 
drainage ! all left to accident or chance ! poor Tiptree Heath 
was not worthy of such cousideration. 

The faciilities for keeping a half-starved ponv or donkey on 
the heath encouraged every third man to be a higgler, jobber, 
itinerant butcher, or beershop-kceper, or all of these ; and, no 
doubt, in former times there was a ver3r great facility for the 
transfer of property, legally or otherwise : at all events, our 
well-enclosed and wealthier neighbours in the valley had a very 
poor opinion of us. It was no uncommon thing to sec knots of 
able but ragged and unemployed men louuging before the 
public-house or beer-shop. But mark the result of agricultural 
improvements: the erection of new buildings, draining the 
land, and levelling the fences, acted as if by magic, and our 
oases of crime diminished, as I am informed, seven-eighths. 
Am I not justified, then, in asserting that the first and prin- 




in the full vigour of life, will rarely submit to the privations, 
semi-imprisonment, and restraints of a Union, in which they 
are looked upon as incumbrances. I have reason to know that 
such men feel irritated and excited, when, observing (acutely 
enough) the half-cultivated soil almost imploring their labour, 
they go to be browbeaten before a board of economic guardians. 
The more bold the spirit, the more pungent the disgrace. It 
has been my lot to employ men known as poachers, and having 
a bad reputation as to temper and regularity, but hard workers 
when employed ; I have reasoned with them, and they candidly 
admitted that so long as they could find employment it was all 
thoy reoiiired, but tnev would catch every naro in the parish 
rather than go to the 'Cnion. 1 Yiaxq ioMni^ ^^\. ^mi^kVrs^^ wioh 
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men* and rwuwming with tkem in a kindly but firm ramon- 
atranoe, is far more repreaaiTe of erime than aeverity or negleot. 

In the courae of three years, with my property much exposed, 
my whole loesea have oeen three dacka and a sheep. The 
parties who were asanased to have taken the latter were snh- 
jected to the usual legal nrooeas (we should always strictly 
endeavour to puniafa denders), but the evidenoe was inoon- 
elusive. Havui^ failed in punishing, my next step was to 
employ, and thus give them an opportunity of redeeming their 
ohc^cter and of aToiding a repetition of offimoe. My motivea 
have been appreciated, and the desired result has been aooom- 
plished. Do not suppose for a moment that I would pass by a 
man of known good character ; such men must and do alwasra 
command a preference; but I am quite sure that a discreet 
regard to the well-being and well-doin^ of our poorer neigh- 
bours, a trifling solace in sickness or aifiiction, a little aid where 
we know it is required and deseryed, wins for us their respect 
and affection, and stimulatea them to act up to our adyioe or 
remonstrance ; — moreorer, it ia our duty. Indiscriminate charity 
is a great evil ; there are most powerful objectiona to pecuniary 
relief, except under particular oireumstancea ; employment u 
the great boon. 

If our poorer neighboora are uneducated, they are not uncb- 
aervant ; the motivea and aotidia of their superiors are keenly 
and faithfully discussed, and their example for good or for eyu 
must ever have a considerable and important local influence. 
We are situated six miles from the parish church, and no other 
Churoh-of-England establiahment exists within a radius of four 
to five miles. Althougrh a member of the church, I have con- 
sidered it my duty to aid the only place of worship and educa- 
tion in this neig[hbouihood — a small dissenting chapel and sdiooL 
feeling that without that we should be heathens indeed, ana 
hoping that the time may come when the numeroua, increasing, 
and neglected population of this neighbourhood may be pro- 
vided with a state church and school, to which end I would 
most willingly contribute. Let us alao hope and expect that 
our heathy waste may be endoaed, and afford food and employ- 
ment to its inhabitants. The time I hope may soon come when 
tibe local position of our churdies will receive legislative con- 
sideration and correction. At present I could point out numer- 
ous instances where the old dilapidated churches are at the 
extremity of a pariah, and without congregations, the con- 
gregations being at another part of the parishes, without 
churches. This is the case in our neighbourhood. — January 9, 

On Laobd Draixu^^.— It ia now and then well to talk 
a little on this matter, to interchange our facta and ideas, and 
to admit and correct our errors. It is a subject one cannot 
easily forget, as an agriculturist, with ao smart a remembcauoaK 
aitaestoniiofFebraaTy 28tk. BiDMlp\k!tAkiib»imi\«aBS^^^sK 



282 Onor FUBBOWS. 

on drainingrf I baye been watching: for facts to prove wliere I 
am right and where wrongr in my views. First, as to whetiier 
we should have farrows and water-forrows. North-oountry- 
men often say to me, '* Why dress your land in cordoroy f ** 
whilst our Essex farmers would consider it an act of insanity 
to lay the land flat during winter. I confess, after draininir 
the land, my inclinations sided with the flat-landers, bat» to 
satisfy my mind, and avoid an extensive failure, I laid on the 
flat one acre in three fields ; I am glad that I did so, for it con- 
vinced me that the practice of stetch and furrow on strongr 
lands is correct, and that my predilections were wrong. I am 
not alluding to those absurd mounds which are to be seen in 
some of our midland counties, but to the stetches about 7 feet 
wide and perfectly flat on the surface, the furrow beings 
narrow and just uie depth to which the land is ploughecL 
This furrow is neatly struck up or cleared out with a double- 
breasted plough, affording a fifee passage to the water when 
more falls in a given time than can filter to the drains. 

I will give my reasons for changing my opinion, and wish it 
to be clearly understood that my remarks apply to very stronr 
adhesive clays during the winter season, for that is the period 
of danc:er in such soils. It is important in heavy soils to have 
a friable seed-bed. I found that where I laid the land flat, the 
surface soil was much more difficult to woric in the spring, and 
not nearly so friable as the rest of the field. The difierence 
was strikingly obvious, both in ploughing, drilling, harrowinjg^, 
and hoeing. It was even observable two years afterwards, in 
plowing a clover lea, the furrow-slice turning up whole and 
shining in the flat acre, whilst on each side it crumbled and 
broke. In hoeing the mangold wurzel the same difierence was. 
perceptible, and the crop was not so good on tiie flat, either of 
com or roots. 

In very long lengths, with a considerable fall, the utilitv of 
water- furrows intersecting the stetch furrows is obvious ; they 
prevent that accumulation of water and accelerated velooitv 
\\'hich would wash into the ditches enormous quantities of soil. 
I presume the serpentine form of the enormous mounds in our 
midland counties was fl:iven to delay and break the force of tho 
current after very sudaen and heavy rains. 

Theoreticallv, one would sa^ that in well-drained land the 
water should aescend to the drains ; but practically, it is found 
that dense tenacious soils have not the power to transmit water 
60 quickly as it often falls from the clouds, especially where the 
fall is considerable, and the surface smooUi, ime, or caked. In 
fact, in dry weather, when the surface was cracked and the 
incline great, I have seen a hasty thunder-storm rush over the 
cracks, the momentum of the water overcoming its gravity. In 
heavy clays there is a great tendency to contraction when dry, 
and expansion when wet. It is worth our while to consider 
whether the open furrows, by allowing room, for Qxpanaion« do 
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not facilitate that extra friability which is wanting^ on the 
flat, where the lateral expansion forces the particles of soil into 
close, dense masses. 

But to return to the various modes of draining : it will he 
remembered that my first 60 or 70 miles of drains were cut 82 
inches deep, filled 10 inches with stones, and then a circular 
pipe placed on the top of the stones, to preyent any earth fall* 
ing amongst them. These drains were only 12 feet apart, cut ob- 
liquely to the fall, haying a leader to a certain number of drains. 

it is now six years since these drains were cut ; every one of 
them runs perfectly after rains, with every prospect of continu- 
ing to do so for the next century. Still I considered that mode 
of draining too expensive, and hardly deep enough ; but I wish 
it to be distinctly understood — for there has been some mis- 
apprehension on the subject — that I never altered or changed 
those original drains. My next mode was with 1-inch pipes, at 
intervals of 30 feet, 40 feet, and 60 feet, the depth averaging 
about 4 feet, being, in fact, 5 feet in the hill, ana 3 to 4 feet as 
the ground aeclined ; each drain being its own leader to the open 
ditch. Three years* observation of these drains convinces me 
that in our very heavy tenacious clays 40 and 50 feet are rather 
too far apart, out the ground is very perfectly drained at 30 
feet apart. We shall always err on the safe side by draining 
cldse. I think there is but little danger as to pipes becoming 
displaced in heavy soils, if properly done. I had occasion to 
cut a cross-drain, intersecting the inch-pipe drains that were 
laid three years ago, and was gratified to nnd them all as per* 
feet a line of pipe as when first put in, not one of them having 
moved its position in the slightest degree. In fact, although 
we cut above and below them, they maintained their places, 
and were not disturbed ; they looked like a continuous pipe, 
tightly wedged and abutted against each other by the clay. 
Collars in this soil appeared guite unnecessary : of course we 
careful placement of the pipe is assumed. 

Some six years ago a field of mine was drained two feet deep 
with pipes, but when I found the crops unsatisfactory, I re- 
drained it six feet deep at wide intervals — 100 feet apart .or 
more, to take away the springs which I knew must be there, 
and which I found did not enter the shallow drains. Of 
course the deep drains took the top water as well as the spring- 
water ; but when rains were continuous and abundant, the top 
and bottom drains both acted and discharged abundantly. 1 
mention this to prevent the removal of shallow drains. 

I compare land during heavy rains to a cask kept constantly 
filled with water ; if there were four taps in the cask, one above 
the other, they would all run when there was enough to fill the 
cask, but when the supply diminished, the upper tap or drain 
would cease running first, and so on gradually till the lowest 
tap also ceased running. If water was only poured in as fast 
as the lowest tap would carry it, tb& ^kKAUVfi^t ^lisa^^w^^ 
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not ran at all ; tliis is exaotlj what takes place on land. la 
winter, with much rain, two or three oourses of drains one ahore 
the other would empt^ the land quicker than only one line of 
drain. This, however, is a question of cost and not of necessitY, 
because althousii one drain may not take the water so quioklT 
as two, still it aoes enounrh if it takes it away sufficiently quioK 
to prevent stagnation and preserve the friability of the seed- 
bed. The power of soil to transmit water to drains within 
S'ven times must vary with their porosity or permeability. — 
'arch 18, 18i9. 

The Value of a Ton of TuniipB.— The price paid in 
the neighbourhood of Colchester for good crops of white turnips 
and of swedes, to be fed off on the land, without oil-cake or any 
other food, is as follows : — white turnips^ 30<. to iOs, per acre ; 
swedes, 409. to 60s. per acre. This will give an average of 
about is, 6d, per ton for swedes, and 2«. Oo. per ton for white 
turnips. A large sheep-dealer in this neighbourhood tells me 
he has from 800 to 1,000 sheep consuming turnips at the price 
per acre which I have named. What the turnips cost to grow 
18 another affair ; but the price singularly confirms Mr. Lawes'a 
experiment, that 1 ton of turnips (without any other food) only 
produced 6 lbs. net dead weight of mutton. — November 28, 
1849. 

The Cart Controversy. — My carts are long, low, and 
light— not exceeding 7 cwt., — 12 feet long, 7 feet wide ; in fact, 
they are Mr. Hannam's harvest-cart, but we use them for cart- 
ing coals (2 tons), com (wheat 80 bushels, barlev 100 bushels), 
lime 80 to 100 bushels, hay 35 cwt., straw, ad libitum, also for 

Slanks and bricks, when we require them. My man brought 
ome 70 trusses of hay to-day— 66 lbs. to the truss, —with a pony 
and old horse that cost toi;:ether, years since, £18. They never 
turned a hair, although they came three miles. My wsf gon- 
neighbours so often wanted to borrow the said carts that I now 
charge U. per day in self-defence. I do not find the Scotch 
cart so usefxil ; it is not large or low enough. Our light Essex 
three-quarter carts do well for dung only, but Hannam's are 
always wanted, and at harvest we never use more than one 
horse in them, and a boy to drive. With four horses, four 
carts, and two boys to drive, we harvested quickly 80 acres of 
mowed wheat, and 20 acres of beans and peas. Tor carting 
home green crops they are most valuable. They are made for 
£10 each ; I used to pay £14 or £15. My labourer shrewdly 
observed to-day that there were 60 trusses of hay on the cart, 
before it attained the level of the floor of the oniinary £ssex 
waggon. The use of the latter, except from necessity, I con- 
sider an act of agricultural insanity. I presume everyone has 
read Mr. Hannam's admirable paper, with diagrams, at page 
78, vol. ii. of the Royal Agricultural Society's Journal, It 
exhauaU the subject and settles the question. I, for one, am 
grateful to him for his valuable laCta.— FcbruaT)! 1^ V&QQ. 
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The foregoinjg: aooount showB a ohar^ of £87 Ss.7d, {or the 
xnanore, to which must be added the cost of cultivation and 
charges on 84 acres of neen and root crops, which cannot be 
estimated at much less tnan £336, making a total charge against 
the future productions of the farm of upwards of £400. In 
ordinary seasons about £100 might be taken from this, because 
there was a diminution for depreciated prices of stock to that 
extent between the valuation of 1848 and 1849. On the other 
hand, the interest for capital invested would be an additional 
charge of £50. 

I should observe that I have been yery fortunate in the 
management of my live stock, my losses m>m disease for the 
year being under £10. 

Now, is this stock account a satisfactory or unsatisfaotoxv 
one } Let us see. We have 66 acres of green crops fed off witn 
com and linseed, therefore sufficiently manured for the rotation ; 
and we have 23 acres of root lands to manure. But what have 
we to pay for besides the £87 3«. 7d, lost in feeding out com, 
&c. } Let us see. 

Tons. 
700 qaartera of barl^, besnf, peu, linseed, &c (Ave qvaiten 

totheton) 140 

80 acres wheat-straw lOO 

12 acres pea and bean-straw 18 

Straw pordiased. 35 

Hajr purchased 10 

Hajr home-grown 15 

Bran and pollard, about 15 

Drytons 343 

Uangold-wimel and swedes 490 , 

Tons 77S 

Besides the ashes of 80 tons of coals used by engine, and the 
blood, &o., of hundreds of pigs, &c. I am not calculator enough 
to say what quantitv of manure this should nroduoe, but judging 
from the quantity I have carted, it is not less than 1,200 tons, 
or carts, besides a considerable quantity of liquid, not a hogs- 
head of which has been allowed to run to waste. However, it 
is quite clear that the essence of 700 quarters of oom, and other 

food things, will tell for years to oome. It is only those who 
ave witnessed the durable effects of good unwashed manure on 
tenacious and deeply-cultivated soils, who can appreciate its 
yalue. I do not believe I could purchase and cart an equal 
quantity and quality of manure for £600. For instance, my 
neighbours pay £17 to £20 a freight for London dung or sweep- 
ings, which is 68, to 78, a ton, without carting. I need hardly 
say that my land is in condition to carry out good crops, and no 
doubt will continue to be so, although naturafly miserably poor, 
and although I crop half of it every year with wheat. 

It appears by mv statement that, i^r deducting the oost 
of lire gtook oougliti the actual moii«Y ^^^o^ of meat niade 
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and sold dnrinff the ywr was £710. Now, I was onrioua ta 
know how mnoh per cent, of this was realised by my bullooks, 
sheep, and pigs. I easily ascertained it as follows : — 



bItllocks. 



Valoation, iSiS .... 
Bought, 1840, none. 



jmQ 



£%49 



ValoAtSon, 1840 jtflS7 

Sold, 1849 ISO 



340 



SHEEP. 



Valaationt 1848 j^lSS 

Boaght,]849 170 



jffssa 



Yaloation, 1840 4^105 

Sold, 1840 



4S7 
38S 



PIOS. 



Valoation, 1848 jfSlS 

Boogbt, 1840 1S8 



je346 



Valnmtlon, 1840 jtfS47 

SoId,lS40 670 



Inrrcami 



0S9 
845 

jtf677 



So that, in fact,— 



jf3 46 in pigrsprodoced over and abore their oo«t 4^577 

i^32 in sheep ditto ditto 05 

4^249 in bollocks ditto ditto 37 



Wool flrom sheep 



700 

S4 
jtf7S3 



« A pretty serious comparison of investment, but a true one. 
If m^ £581 capital, instead of being in sheep and bullocks, had 
been in pigs, it would have made a very enormous difference in 
my favour. Of course we cannot all keep pigs, but whence does 
this great discrepancv arise? The sheep and bullocks ate up 
nearly all my root ana green crops, hav, &c., and in addition a 
large quantity of meal, &o. The pigs had only corn-meal, with 
a few roots. The breeding sows, pollard, corn, and roots. I 
breed nearly all my pigs. The sheep were folded during the 
summer, but in winter on Mr. Huxtable's boards, where I mean 
for the future to keep them entirely, as I can find it makes all 
the difference in their progression. (By the bye, sheep on boards 
want shearing much earlier than in the open fields, or they will 
not do well in dose quarters. They must also have water.) I 
assume that pigs, sheep, and bullocks all ate in pro por tion to 
their weight and Taloe, as they wet^ uo^ %\ixL\»L x^^^u^ssm 
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there wai a rainons depreasion in Imllooks, and a oonaideraUa 
redaction in sheep. I see a ^reat deal of my pork was sold at 
6d. and 6hd. per lb. daring sommer. All my pige and bleeding 
BOWS are kept close confined in the yards sommer and winter, 
and I will take especial care henceforth that my other animala 
idiall not have much exercise. 

In conclusion, I am satisfied there is nothinff like plenty of 
■lock. Bullocks, as I said before, are nngrateful fellows, and I 
do not wonder at it, for no gpentleman eats shoulders or necks of 
beef, although they do of mutton. .1 am also quite satisfied that 
our root and fpreen crops most be made secondary and subser- 
yient to the larger consumption of com or cake. In fact, I 
sinoerely believe, from my own nraotice, that Mr. Hnxtable ia 
right, both in keeping his'animalf without exercise, breeding 
them at home, and feedinj^ them bonntifully. I may, perhaps, 
some day trouble you with an aooount of my management oi 

mIj object in publishing the foregoing account, which is a 
iaitiiful extract from my books, is to snow the means I am 
adopting for bringing my land into a fertile state, and to elicit 
firom others such information as may be useful. It is qaite 
dear that the com side of our farms, if charged merely with the 
expenses of the year, is satisfactory in its return ; but when we 
oannot make the green and root crops pay their own expenses, 
the loss or diff'erence is a heavy tax on the succeeding com crops. 
I see in Mr. Hewitt Davis's farm accounts, published in the 
Royal Agricultural Society's Journal (vol. vii. part ii. page 
532), he onarges the loss on the turnip crop, fed off, at £6 9s. per 
acre, and on the green crop £1 9». 6a. Whether by Mr. Hux- 
table's plan we shall succeed in reducing that loss remains to 
be proved — I am trying it. One thing is certain, that, as our 
Uquid and solid manures are so costly to produce, the notorious 
national waste of them is a ruinous prodigality — scarcely an act 
of sanity, and certainly one of most miserable miscalculation. 
Landlords and tenants must really lay their heads together to 
remedy this defnjt. — February, 1860. 

Cattle • feeding. — With reference to a past statement on 
this subject, i have been presented with the following valua- 
tion of the manure, on the principle deduced from the very 
extensive and elaborate experiments of Mr. Lawes ; the com* 
putation will therefore stand thus : — 

Tons. lbs. 

Me«l« bran, and poUaid 166 -•847,300 at 3 per oent. 10,41 6 

Straw 153 — 342,700 at ^percent. l,7M 

Bay 84— 87,i0oatl percent. 67^ 

Mangold wurzel 840 — 76l,6<K> 9,858 

(5| lbs. of nitrogen per ton.) 

90 — 191,600 83S 

(44 lbs. per ton.) 



Carried focirtzd U,ei7 
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Onra araii*, mhI (tta-fted, ut ura. cMlautad 

Bluifhicnd (tock. oOl, wid blood . ■ ](,*Mil 
Lett on IbE land a» tOft of IMlnoW WOTMl, ID 

Taptd mredaai M tDna, It iipveaA. 



M,iMlta. 
20,184 lb*, of tunmonU at id. will kmotmt to £504 12i. ; w 
that, OD the moderate oompatation of tlis above, mjr pro- 
■peotive oropa will have to be oharKed with this sum, to the 
ra«dit of my cattle and fman aropi of 1849. Bot even allowinc 
for a ooDtiaerable Iom by eTaporation, or from other oaiue^ 
there vill remain an immeiue amoont of carbonaceoDS ana 
■lltaliDe Bubetaaoea, and all the phoaphato of lime vhioh wm 
not leauired in the animal eoonamy. I tliink we maj ufely 
oonolude tiint by proper raanagemeaC of (took, on an arerage M 
teaaoni, there is no cheaper way of maintaining or inoreaainK 
tho fertility of our soils than by a large consumption of pnr- 
ohaied food, aided by the root and green oropa of our famw, 
provided we eoonomue the manure, which la rarely done. 
Every day's experienoe convinces me that the cooking and 
preparation of oar straw, ha^, meal (and possibly our roots), 
IB essential to the profitable feeding our anim^lT ; but more of 
this heTeaftcr.— yjpnil 18, ISfO. 

OxsD OD Boarded TIootb.— Ifr Waraes's boxes, 8 fert 
by 9 feet, contain comfortably a pair of Dallooks, weighing, when 
fat, from 40 to 50 soore. Four of the boxes are now covered 



iugsand S-inoh planks. As soon as the bullooks were transferred 
to their new stage, they seemed quite astounded; their perform- 
ance was pitiable and ludieroua. The sense of danger and 
inseourity was very apparent, and they seemed afraid to move. 
Still thtir appetite did not fail them ; all their excrement, solid 
as well aa liquid, passed readily tbrouKh the openings into what 
was formerly their bed- But, would they lie down i Certainly 
not. For twentv-four houra they resolalely maintained their 
■tandiDE-, one only excepted. I then spread a light forkful <a 
network of straw under them, and in a few minutei they were 
all oomlbrtably at rest. The straw soon worked through tba 
Dpeninga, and now for the last fortnight they repose com- 
Tortahly on the bare boards. The bullooks on these open floors 
ite oleaner than tliose on the straw, although the former are 
lever swept. The heavy pressure forces the liquid to the 
orfooe through the layers of our long, glassy, reedy wheat- 
Taw, and keeps the animals wat It probabLv is not so with 
>ft barley or oat-straw. Whfm the open boazos are first bried, 
an is nothing pltwsing ta tint Bnxw'a «s»i w^fwai^ -^^ti^ 
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compared with the unlimited supply of the ordinaiy straw 
sheas. The edges of the board are new and sharp, and the 
frequent lifting of the foot indicates fear and discomfort. In 
Ijin^ down and rising np, the sharp edges probably give pain» 
but in two or three weeks all this passes off, the edges get 
smooth, and you will find your animals lying in various and 
easy positions. The 2-inch openinn and 3-inch laths I prefer 
to tne 2| openings and 2i laths. Ihe former are easier to the 
animal's feet ; and, besides, although the foot is 4 inches wide, 
the hoof is wedge-shaped mm front to back. For calves, I iind 
ll-inch openings answer well. 

I attack great importance to these open floors ; they will 
enable us to keep almost any quantity oi stock. The manure 
requires no turning or fermenting, there is no expense of 
littering or frequent removal, and no loss of ammonia by 
fermentation. The comfort is great in every respect. Some 
of my pigs and sheep have been six weeks over my liquid 
manure-tank without the slightest s^ptom of ill health, 
although I feared it when I made the trial. Gj^l^sum is strewn 
on the boards every morning. Burned earth is an essential 
auxiliary to boarded floors; although I burned 1800 cubic 
yards last year, unfortunately I did not reserve enoxigh to 
carry me through the winter. Next season I shall slightly 
thatch a few of the heaps, to keep them dry, ready for ab- 
sorbing the winter's supply of manure in the boarded boxes. 
G3rp8um is another necessary appendage to this system. A 
little sprinkled every morning on the boards is hignly neces- 
sary and beneficial; about a peqk to ten bullockis. Every 
manger should have a large lump of rook-salt, and a water- 
trough always supplied ; the animals will not drink more than 
is proper for them. The same remark applies to pigs and 
sheep : with horses, a little discretion is required, should they 
oome in over-heated. 

The following instance of the effect of salt is interesting. Six 
store bullocks, from marshes and straw-yard, were purchased 
and placed in three boxes. The manger of one box contained 
a large lump of salt. The other two boxes, being just finished, 
had none. The boys who attended them observed that the two 
which had salt ate freely, while the other four scarcely would 
look at their new food under confinement. I observed that the 
two having access to salt were constantly licking it. — We are 
using cabbage as well as roots. Now I do protest against 
giving fattening animals roots or green food, enough to make 
them purge. The state of their dung must be our guide. When 
about the consistence of thick batter, having a certain appear- 
ance of cohesion, we are right ; but when it falls in a weak 
splashing condition, indicating diarrhoea, the animal cannot 
tnrive, any more than ourselves under similar circumstances. 
J have great difficulty in restraining my worthy old bailiff in 
tida matter ; the old custom beiea\Miu& \»;m!i^ tA cram them and • 



TKIK SSSDINe. 241 

BOOiiT them with an nnlimited supply of " green wittles." A 
▼ery moderate quantity of cabbage is sufficient, and we seldom 
exceed one bushel of roots daily to each bullock. The remaining 
food consists of fine-cut straw and hay chaff sprinkled with 
barley and bean meal, and soaked crushed linseed soup poured 
over it. If there is a disposition to scour, the roots or green 
food are withheld for a day or two. It frequently happens that 
confinement and good living cause the newly-purchased animals 
to rub excessively. We immediately, in such cases, administer 
a pound of Epsom or Glauber salts in about a quart of water. 
This is repeated, if required, in a few days. This allays the 
excessive neat and irritation of the skin. If an animal looks 
dull and does not feed well, the dose of salts is administered. 
Very poor animals are sometimes lousy ; wash well with tobacoo- 
water, to remove it. We find no inconvenience from having 
two horned bullocks in one box ; although one will probably be 
the master bullock, we never can discern anv advantage in its 
condition. This is because both have enough food ; were they 
scantily supplied, this system would not do. It is very neces- 
sary to question your stockman daily as to the condition and 
health of the animals, as they are apt to forget to tell you if an 
animal shows any deviation from his healthy habits. 

Animals arriving from a long journey should have their feet 
well washed out with strong salt and water, with a ready 
access to water, and a lump of salt to lick. A dose of salts 
tends to remove their feverisn symptoms. In conclusion, where 
six to ten sacks of meal are usea daily, I consider a steam- 
engine indispensable, especially as there is in addition so much 
ehafif-cutting, pumping, linseea-cmshing, and thrashing. The 
mere convenience of its sack-tackle is considerable. 

N.B.— I mentioned before that the thickness of the yellow 
deal is two inches. There should be no knots in it, or the 
weight of the oxen might break it. If slated roofs are too 
warm in summer, they have the advanta^ of transmitting 
heat in spring and autumn, when it is a desideratum. — March, 
1860. 

Thin Seeding.— The success of very thin sowing is depen- 
dent on a great many " ifs." If your land is in a warm, dry, 
early, soutnern or eastern district; if you sow early ; if your 
cultivation is garden-like in depth, manure, and cleanliness ; if 
every ^ain is carefully inserted and covered beyond the ken of 
birds ; if you have no attack of wireworm and slug ; if your land 
is not so li^ht that the roots of your wheat get frozen in winter ; 
if it is drained, and the seed does not swell and burst in a wet 
season ; if each grain is perfect and unbroken, and if your 
general harvest time is the third or fourth week in July ; if all 
these " ifs " can be satisfactorily answered, there is no doubt 
about the propriety and advantage of very thin seeding. 

I know a striking instance of this, in the case of Mr. Bvqiqk^ 
of Golne, in 'Eeaex, who every yeai gtomk "vV^ftaX wv^^^^ksb^ 
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land, Derer ploiiKhi it, bnt hoes it perfeotlf dean, and vnBm 
moot. He dibbles 1| peck per botb, and aver^eB, I think, sf to fl 
quarters per acre per annum. Hs farma profitably. When I 
■aw thu crop five yenra ago, it was far too tJiiok, with an enor* 
mona quantity of straw. Mr. Piper was here jreaterdaT, and 
told me his wheat waa pronuainK again to be an extraoiduiarj 

lamqaite mre that aixpepka pet acre iatlieiitmoatqiuuiti^ 
we dare «ow. On naturally rich loila, or where an extra supply 
of miinnre U a>ed, fonr pecki, or even leia, are an ample supply. 

1 merely bow that quantity which from experiment I nave 
found best adapted to the poor plaatie otays and barren sands 
of Tiptrce Heath. Ihoae who travel throoKb the rich vego- 
table fen-lauds must be grieved to see the roinoua effects of 
thick Bowiug. I remember, in paraiur to Norwich I saw the 
wheat crops twisted. mattM, and laid, u thoagh a tooop of 
wild horses bad madly bolioked in them. 

The desideratum is to hare a full atandinr crop, free from 
weeds, and not saAtust astoextluilf airandlight: the absence 
of light causes the stem to be unhc-oltby and spongy, instead of 
having that bt^autiful coalioK ot pure glass which the Almighty- 
has BO wisely destined to keep the plant erect and protect the 
oirenlation of its fiuids. If I used S cwt. of guano, instead of 

2 cwt., on my wheats, I should cc-itainly dimicish my seed by 
2 to 3 pecks. When I dibble, 1 never exceed a bushel — tbe 
seed being (iroperly deposited. The remit of my experiments 
in seeding is tbat 1 bushel of wheat always produces on my 
land mure t)mn '2 bushels ; but that 6 pedis im>duce the beat 
result, tlicrirfore I aJupt that whieb pays best. Mazagan bewos 
and white pea.'tbolh produced 2 quarcera more per acre^t year 
by thick than by thin sowing. 

Flue BoilerB to Steam-engines.— I dare say tiiat I 
am not the Ural oronly farmer who has been plagued with black 
amoke and a bad draught from one's engine ohimney. Aal 
hsv^ conquered the difficulty, I may now save some pains and 
penalties to others. In my humble opinion, 9 out of 10 who 
lit up enR-ines are rather defaulters as to flues. You are assured 
that no sweeping is required — that the draught will keep all 
clean, and so torth : the consequence is, that you find the 
engine, that went off so freely when new and all the flues clear, 

EidunJIy loses power, more stoking is required, and the neigh- 
urhood is poisoned with smoke which OB^t to be flame. 
The vexation and waste of coal is immense. Now, I do asaert 
that flues, espeoially in flue bailers— I mean those having a 
tunnel through the centre — should be set so that you ean 
readily clean out, not only the brick flne*, bnt that which 
passes through the boiler. On examining mine, by bteak> 
ing through the brick-work, I found it almost choked hy 
a bne heavy dust or send from the coal or bricks, or both ; I 
moored teveral butow-loada. Suiels auoh btnlers ihonU 



WmXBB TASKS. 24S 

never be bricked up, without acoessible doors to olean them out 
occasionally. The moment yoa see a dense volume of smoke 
issuing from a steam chimmey, depend on it tiiere is imperfect 
combustion and waste. I say, therefore, look to your flues aixd 
chimneys. When my man complained, " Sir, I cannot get the 
steam up ! " " Well, are all your flues swept ? " " Oh ! yes." 
** Is the flue through the boiler swei)t ? " ** Ko, we can't get ai 
that ; " and yet it was nearly fall of sandy mt. Perhaps some 
of your correspondents can enlarge upon this subject. Fluee 
should almost encompass the boiler, provided you have a high 
dome to it, to prevent its priming, or spoUing the water. — 
An opening for cold air at the back of the bridge feu^ilitates 
combustion. It is the want of draught caused by foul floes 
that causes the furnace-bars to melt or warp.— Jan. 14, 1851. 

Steam-engixies. — ^I have derived much advantage by the 
use of a cast-iron pan occupying the ash-pit, and mled with 
water. The falling embers and intense heat under the ash-pit 
convert the water into steam, which cools the under surfBice of 
the furnace-bars, and prevents their forming the coal into slag 
or cUnkers. It also prevents the warping and burning of the 
bars, and economizes fuel and labour, besides facilitating the 
rapid veneration of steam. When the coals fuse or run toge- 
ther, they form a solid mass over the vacancies between the 
bars, adhere to them, and stop the draught. It is then impos- 
sible to keep up the steam. Some idea of the coolness thus 
gained may be lormed b^ the fact that from 100 to 200 gallons 
are thus evaporated daily, a pipe being always at hand to 
supply water when required. The abstraction of caloric tiius 
permits a much denser volume of air in the ash-pit, and with it 
of course a much larger supply of oxygen to keep up combus- 
tion. In fact, without this arrangement, we cannot do the 
proper amount of work. It does away with much of the stoking 
or stirring, the reflection of the furnace in the water showing 
the brilliant and unobstructed state of the fire between the 
bars. The admission of cold air at the back of the furnace, 
and the facility of iron doors to clean out the flue boiler, gives 
us an ample supply of steam, without smoke, and a con- 
siderable diminution in the consumption of coal. A 6-horse 
steam-engine, working up to 8-horse power, with 90 revolutions 
per minute, reouires a quick and ample generation of steam* 
We thrash and dress four quarters of mowed, long-strawed 
wheat per hour. — March 18, 1861. 

Winter Tarda.— I have always been successful in growing 
a very heavy crop of tares, simply by a heavy manuring of ** pud- 
ding manure " from under my open boarded floors, applied on the 
wheat stubble, ploughed, rolled, drilled with two bushels of 
tares, and harrowed. It is a cleaning crop, for no weed or 
black grass has the slightest chance ; it is completely ,ova> 
grown by the tares, whion are either mowed for conauini^tiQ iLV^> 
the yards, or iolded with sheep. ThA\s.UM i»\a\mV<^S*k<'^ 

]l2 
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the t«rei beinK mowed and placed outside ronnd the fold-iinidles. 
I hava very fine crops of ^reen round tomipa ancaeediiiK 
the tares ; the tare stnbble beiliff scaritied, hnirowed, rolled, 
manured with " puddinK," and (nice plouehed, the turnip- seed 
drilled with 3 cwt. euperphospbato of lime and a few elay 
ashes. AUhough all the land i^as well manured, both for the 
tai«8 and turnips, I can see an immense difference in tbe tumipa 
vhere the lAres were folded with rape cake. I think the syeteni 
of seTen or eight plonghinss for tumipa will soon be civen up. 
An Essex friend told me, the other dav, he had ploughed nine 
times for tumipt, and still misted a plant, which did not at aU 
■nrprise me. Every day oonTinocs me that tbe plough, attboug-h 
a good maehine for tnriiiDR over the earth, in a mast inellicient 
Dultivator. I find Bentall'a broadabare. followed by Culemon'a 
or Ducie'i dra; or ooltiTator, it a tine prepaiation for tbe pii^agb, 
which would otherwise, in stronp clavs, turn over etrtnin long 
and solid blooks, whioh will be possibly unaltered in form for 
twelve mouths. The necessity for drunage in hearv lands in- 
tended for tares is too obvious to require comment. Eight yeara 
ago I sowed 2 bushels of seed tares per acre on a tbirteen-aore 
undrained beaTy-land field which I rented, and had the mortifi- 
cation to see them perish during' the winter, being a loss of— 

£ : i. 
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I then, as a tenant, drained the land 4 feet deep and 3D feet 
apart, with 1-inoh pipes, at a cost of £3. 2s. ftrf. per acre. We 
hear no more now of snch losses and failures. It is ruin to 
farm suob lands nndrained, althongh I consider drainage a 
landlord's afiTair, — charging the tenant an interest. — October IS, 
18S1. 

Clipping Fann-hOTses and BnHookB. — Having done 
this the last five years, I can confirm its utility, and even neces- 
•ity, by my experience. If you doubt it, try it on one of a 

Eair of plough -norses, and in less than a week your horsemen, 
owever prejudioed, will beg to have the other clipped. I 
assume, of course, that the farm-horses have a comfortable ven- 
tilated stable to he in at nights, the same as our nag-horses. Is 
it not strange that a farmer cannot consider tbe same principle 
applicable to both classes of animals \ Where is there so muoh 
vigour, condition, and activity as in the London horses i whioh 
are all comfortably enscooced at night, their hay and atraw cut, 
tbeir oats bruised, and their water " ctdlled." I find it a 
good plan to clip my farm-horses piecemeal, my man taking 
a slice ofi'eacb daily— the change u less eudden. The same 
remark applies to bullocks. They certainly go on faster with- 
out tiieir great coats, ^hic^ wen nvtn m^Kndnd. fat warm 
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boxes or stalls, bat Nature's open fields. Besides, I apprehend 
the hair requires daily nourisnment, as muoh in proportion as 
any other portion of the body. The horses, instead of remaining 
wet all ni^ht, are dry in a few minutes. — November 4, 1867. 

Why do we make Diing-heapsP— Merely to rot and 
carbonize the straw. This is an expensive process, involving 
much labour, cartage, and waste, wnich would be avoided hy 
having: covered yards, and allowing heavy animals to consoli- 
date the manure whilst undergoing gradual carbonization and 
decomposition. 

When we fold sheep on land, we consider it sufficiently 
manured, and do not regret the absence of carbonized straw. X 
hope the time will come when straw will be better appreciated 
and used as food. — December ^ 1861. 

Will Animalfl Pay for Purchased Food?— I reply, 
decidedly not, even with the very best management. I mean, 
if you leave out of the calculation the manure they leave ; but 
if you desire to restore or maintain fertility, no doubt feed- 
ing animals is the cheapest mode of obtaining manure ; espe- 
cially, if the crops can be consumed on the land, without the 
cost of removal and recartage of the manure. 

Having, as shown by my balance-sheet, made much meat 
from purchased food, I am enabled to draw exact conclusions 
on this subject, and I, find that my calculations correspond with 
those of other authorities. 

According to my calculations, it takes to make one pound of 

butcher's meat (beef or mutton), — 

Price of food. Value of mett 

8 to 9 lbs. linseed oil-cake to make 1 lb. net.. . 7tf. to 0tf. \ 

45 lbs. of bay, j^. \h$, per ton U. to Itf. 3^. I 

l6o lbs. of swedes, 10«. per ton. 8<f.to9^ W^tf. to &f. 

8 to 9 lbs. of beans or baiiej, 30«. per quarter, td, to 7tf. [ 
8 to 9 lbs. of rape-cake, itf5 per ton. 4}tf. j 

I forgot to mention, that it takes one-seventh less to make a 
pound of pork ; because, when we sell a pig, we sell its skin at 
the same price, whereas the skin of a bullock or sheep is sold 
as offal, and it weighs 12^ to 16 per cent, of the whole net 
weight. It takes about seven pounds of barley-meal to make 
one pound of pork, net dead weight. 

Mutton always sells as an average fifteen per cent, higher 
than beef, and is therefore more profitable to raise; besides, 
there is less offal. A Mend of mine, a close calculator, who on 
1,600 acres does not keep a bullock, says, *' Those who keep manj 
bullocks will never want to make a wilL" I think he is 
right. 

These calculations alway^s show the impolicy of grass lands 
as intended for hay for feeding purposes. The loss of ammonia 
in hay -making must be enormous. I never make any now. 

The result of my experience in feeding is, that tvqa «»3l^^ 
£6 per ton, is onr cheapest food ; but»iio do^t^'^iibs^ %^s&ssw^ 
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used, its price will approximate more oloeely to that of linseed 
oflke, and thus diminisn the advantage ; although less palatable 
titan linseed cake, it contains equal propterties. 

When a farm has arrived at a certain state of fertilitr, it 
would be unwise to continue largely the purchase of artifleial 
foods. 

Does Onano Pay P— This depends upon the oondition of 
the soil. On poor exhausted soils it is a read^ and cheap mode 
of restoring their fertility. I used it extensively when I first 
began farming, and when applied to the ^:rain crops at the rate 
of two to three hundredweight per acre it i>aid well ; but now 
it has lost favour with my bailiff— which is easily accounted 
for, my land being at present so well fiUed with manure, 
nitrogen or ammonia, that we can grow an ample crop without 
it. When the land only yielded two to two and a half quar- 
ters of wheat x>er acre, it was grateful for guano ; but now, 
with a produce of live quarters, there is no necessity for 
its use. 

After all, Mr. Lawes has dearljr x>roved that where there is 
capital the cheapest way of obtaining ammoniacal and carbona- 
ceous manure is by feeding cattle. His paper on that subject 
in the Society's Journal (vol. viii. p. 69), is well worthy of an 
attentive perusal. 

I except bones and superphosphate of lime from these 
remarks, for we can always purchase them cheaper than by 
feeding. 

A most important question arises upon the propriet]^ and 
advantaj^ of the retention of the blood and offal of our antmaU, 
and their application to the soil. 

Forking. — Having forked 24 acres 10 inches deep, and 
placed the land in ndges, having a basis of about 4 &et, at 
£1. l8,Sd, per acre, I have since forked the furrows 10 inches 
deeper, throwing it on the ridges, at least as much as will 
remain there. The cost of this is Id, per rod, or ISt. 4d, per 
acre ; so that half my land is dug 20 inches deep, and the 
remainder 10 inches. The forks continue to give great satis- 
faction, my men stating that if put in straight and level, they 
will resist their full '* prizing " powers, as the^ call them. I 
wonder the makers of these forks do not advertise them in tbe 
papers, stating the price and where to be had in various parts 
of the country and in London. It would save me an immense 
deal of trouble and writing. Some of my correspondents say, 
" We can't get the forking done so cheap." Let them try it; 
unfortunately I cannot employ half Uie applicants I have for 
work at this price. — Feb, 4, 1852. 

DraiDage and Deep Cultivation.— When it rains rery 

heavily, you will find me walking mv fields and examining the 

drains and water-courses. We had heavy rains from the 11th 

to the 14th inst On the 13th, 14th, and 15th drains dis- 

obarged abundantly from a^ m^ '^n»sX» \k&s^\ ^hilat on 
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siinilar soils, ridgred np by the fork, and on other land plong^hed 
12 inches deep with six horses, not a drain disoharfi^ed, nor 
was any water seen between the ridges. The remark applied 
equally to land drained 6 feet deep, 28 feet apart ; and sdso to 
land drained 12 feet apart, and 2 feet 8 inches deep. No drains 
discharged from the yoirn^ oloyers. Late on the day of the 
15th there was a triflini^ discharire from both the young doyen 
and ploughed and dug lands. The whole of these lands were 
alike in quality, a tenacious plastic clay. The conclusions I 
drew from the apparent discrepancy was, that very deep culti- 
vation permits an enormous evaporation even during winter, 
for you may see the steaming vapour as it rises from the fal- 
lowed ground. I apprehena, then, that it is wise to deeply 
ridge up our heavy land before winter, to promote evaporation ; 
and that in the spring we should keep the surface fine, to retain 
the moisture. In our dry eastern counties, those who ploug[h 
their heavy lands often in the spring frequently miss their 
plant of roots. A gsurdener who digsliis ground deep before 
winter, does not re-aig it three or four times in the spring. The 
voung clovers, I suppose, evaporate much moisture by their 
leaves, and are thus well suited to our heavy lands. Tares do 
the same. There could be little evaporation from the linel^- 
harrowed young wheats, or the drams would not have dis- 
charged so immediately and abundantly. I am a confirmed 
deep-drainer. As I pondered over the streaming drains and 
flowing ditches, I sorrowed for those who, from want of means 
or incunation, were deprived of these benefits. Their basin 
will be full to the brim, and Sol's cheering beams will, instead 
of vivifying mother earth, be wasted in converting the stagnant 
water into steam. — January 27, 1852. 

Hedgerow Timber. — ^I rent 40 acres of land adjoining 
my own, on which are a number of small elm-trees, varying 
from 6 to 12 inches in diameter, and worth from 2«. 6a. to 
Is, 6d. each. An arrangement has been made with the trustees 
to take them down at a valuation. One of the fields was, 
during winter, ploughed 12 inches deep; and whilst forking 
the furrows 10 inches below that, I was surorised to see the 
forkers embarrassed by roots the size of an ordinary oart-whip ; 
so, stepping the distance to the small trees before mentioned, 
it was found to be 32 fall yards ! My men told me the roote 
extended very much farther into the field. It is worthy of 
remark, that these roots ramified in every direction below the 
cultivated soil ; and I found, in another of these fields, that 
thev searched the soil to a very oonsiderable depth, passing 
unaer an open ditch in order to take the lion's share from the 
ffrowing crop. It strikes me that landlords generally cannot 
be aware of the insidious and extensive damage done by these 
comparatively worthless stems. By a rule-of-three sum, if an 
elm worth only 8«. 6d. to 6s, extends its roots 85 yards, how 
far are we to look for those of siom i^^ikdj^ ^^tuysif^^ssi^ 
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Althongh a strennoas advocate, on oommon-sense principles, for 
the abolition of trees in hedgerows (such timber is genenillj 
defective), I by no means recommend tbe general denudation 
of a country. Elegant and well-cultivated plantations shoidd 
break the force and divert the current of the pitiless storm. 
Trees should never be seen in fences, for you cannot have a 
perfect fence under a tree. — A Devonshire clergyman who 
visited my farm last week, showed me in his note-book the 
size of his fields, varying from half an acre to three acres ! Free* 
trade in corn will remedy this. It is clearly impossible that 
occupiers of such small enclosures can maintain a home, or 
foreign competition, with other more open districts. This dry 
spring afforas a fine opportunity for estimating the extent of 
damage done by roots of hedgerow timber and by fences. 
Bright yellow aiscolorations in the growing crops, having a 
wide base and extending into the fields with acute angles, indi- 
cate fearfully the greedy capillarities of the gigantic and oostiy 
intruders. It is hopeless, as a matter of calculation, to oom- 

E>te with Nature's vast forests, whose oarben and ammonia, as 
iebig truly says, are furnished by air and by moisture. — 
May 11, 1852. 

Deodorization of Mamire.— [In reply to " A Safferer," 
complaining of the injurious effects to health which Mr. Mechi's 
system of irrigation, if generally carried out, would produce.] — 
'* A Sufierer," does not reflect. Horses, pigs, and other animals 
will die. What becomes of them now ? Farmers will make 
dung-heaps and spread them all over the country. In this 
district, when the fields are spratted or " five-fingered," you 
may smell them for miles. Merchants will import 200,000 tons 
of birds' -dung annually, to be stored in our towns and to scent 
our country. Is all this to be stopped, or is it to be preferred 
to the subterranean, unsmelt transmission of liquefied manure* 
which, when it reaches its destination, rushes m>m the pipes, 
and at once sinks into the earth, the only natural deodorizer ? 
Experience has taught me that carboys of acid by the doicen* 
ana gypsum by tons, are vain attempts at deodorizing, and this 
is confirmed by the highest authority — the Government Board 
of Health, xour correspondent may wonder that sheep and 
cows, having a choice of grass, will reed on that which twelve 
hours previously has been saturated by the much-dreaded 
liquid ; but so it is, and cows have fine noses. Every country 
bumpkin knows that earth will at once deodorize carrion, an 
oniony knife, or other ofiensive smell ; and but for this all- wise 
provision, our overcrowded grave-yuds would long since have 
pestiferized our cities and destroyed their populations. We 
may be more nice than wise, and, as your recent editorial 
article remarked on the Irish report, the smelling gases are not 
often the most poisonous. — Octooer, 1862. 

Cut Straw ChafT.— I have lO wheat-stacks and a bam 
/idl; the whole, or nearly the ^hoU^in]!! b^ oonfiamed by the 
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animals, whiob bein^ npon boarded floors require no litter. The 
straw is cut about 3-16tbs of an incb lon^, and becomes split at 
the same time, It is thus remarkably hne. The long: straws 
are sifted from it. It is carried to three coppers of 150 gallons 
each, and there moistened with linseed soup ; about 20 lbs. of 
crushed linseed, macerated 24 hours, is sumoient for 40 year- 
olds off. The waste steam from the engine passes around and 
under these cast-iron pans, and the mass is given hot to the 
animals the ensuing morning. One ounce of salt to each ani- 
mal is mixed with the chaff. When opened, the mass of chaff 
smells like brewing. Formerly, my horsekeepers praised oat 
straw, but now, if they have anything but wheat-straw chaff* 
they grumble sadly at the change; it is such ** hearty" stuff, 
they say. K hay is cut very line, straw chaff should be mixed 
vnth it, to prevent its '* bailing " on the stomach. By inter- 
mixing cut mangold with straw chaff, it prevents scouring or 
looseness. When farmers use steam-power more generally, we 
shall not see straw wasted as it now is. Great is the outcry 
amongst my folks if we happen to be out of chaff. They say 
the animals won't do so well, give them what they will. Sheep 
do well on our heavy wet clays in the daytime, coming in to 
open boarded floors at night to eat rape-cake, and, if they choose 
it, cut straw. It is lyiDg down at night on cold wet clays that 
does not suit sheep, and produces fever in their feet. On our 
principle we never have any foot complaints. We find a mix- 
ture of straw chaff with cut succulent ^reen food most advon- 
tojfeous. It prevents its being "physio" instead of food. — 
Noveniber 8, 1862. 

Irrigation. — [A writer in the Essex Herald had been 
taking Mr. Mechi to task for his proceedings in connection with 
this subject. The character of his strictures may be judged of 
by the loUowing reply to them.]— There is no consolation for 
Pro Bono Publico. The mangold crop is what O'Connell 
called ** a great fact." They were carted (and that's a com- 
fort) before this wet weather set in, and there actually were 
from 60 to 80 carts per acre. As to the lugubrious tale about 
poisoning water, and agricultural labourers' delicate stomachs, 
tis evident that poor Pro Bono has been sadly gulled by some 
wicked wag. 'Tis rich, too, to consider that a labourer who 
probably stands for weeks turning over and intermixing a rank 
and reeking dunghill, should at half a mile distant be ** struck 
comical" by the mere sniff or whiff of the same substance in a 
liquefied form. But no ! 'tis not the smell — 'tis the novelty 
that offends our old friends of the old school ; anything new 
they can't endure, but I can't help it — I must fulfil my destiny; 
I must carry into m^ agricultural pursuits the same sentiments 
of common calculation and common sense, and the same dis- 
dain for antiquated prejudices, as marked my ordinary business 
career. I feel that it will make Pro Bono unha^y to kxL<v^ 
that all my people on the farm axe '^ax\^Q>\]^kaiSi u^b^i^^ %&^ 
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remarkably hanty fiseden. The very 7011th who holdi tlM jet 
actually said yesterday, whilst demanding an increase of 1 
'* This somehow makes me feel wonderfoThungry, and the 
eat fiioe 4-lb. loaves a week, I could manage another if I 
the wages ." Hut I don't wonder at our excellent sanitary con- 
dition, when I find medical men inhaling ammonia as an anti- 
dote to infection when they return from fever cases and other 
dire diseases ; poisons are acids^ — as well explained by liebig, 
and well understood by our intelligent medical practitioners: 
and the bites of adders are counteracted by ammoniaeai 
vapours and solutions, as the most powerful alkaline neutral- 
izer. By the bve, the story of ^vouring the brook a mile 
below me arose from an odd ciroumstanoe, strongly condemna- 
tory of the old dunghill system. About two years ago, in an 
evil moment, I was induced to make a real old-fashioned dung- 
hill, of rich nig and other " muck," and placed it on a very 
atiff day headland, ready for the field. Well, I stupidly forgot 
that the field had been deep-drained. Of course our ncavy-luid 
friends would say, it was of no use draining such stiff daya. 
Well, down came some heavy rains, and up came a report 
from some good neighbours a mile below me, that tiieir tea 
no longer tasted of hyson or souohong. It seemed odd enough ; 
but, on inspection, we found that the old-fashioned dung- 
heap had percolated through the drains, across a 6-aare fielat 
and changed the water a mue below. If, after thia, any fanner 
places any reliance in well- washed dung-heaps, or disbelieves 
the evidences of percolation, I d^all have no hope in the 
agricultural future." — November 5, 1862. 

Acreage Ck>n8iimed by Farm-horseB.— I am firm 
in my conviction that one fiorm-horse consumes the produce of 
6 average acres of arable land. If you admit that the cost of 
a farm-horse for his weekly keep is lOs, or £26 per annum, the 
case is at once proved ; for M'Culloch, Porter, and Spackman do 
not allow more for the average gross produce of 1 acre in 
England and Wales than I have stated ; and M. Laver^ine, in his 
recent able and comprehensive volume on "British Agri- 
culture " (translated by a Scottish farmer), estimates the gross 
produce at 200 francs per hectare (2i Engiish acres), or £8. I2a. 
per English acre. This corresponds very nearly with my own 
estimate made a few years since in a paper I read before the 
Society of Arts. A farm-horse would thus dear 7 acres instead 
of 6^, which was my calculation. I will not go into the ques- 
tion whether 72s, per acre gross produce is creditable to British 
agriculture in the nineteenth century, although I have a strong 
opinion about it. — December, 1854. 

Beaping-machines. — Our fanning friends may now 
safely grive up the scythe, the sickle, and the bagging-hodc. 
except in a few cases of closely laid crops. For three vears I 
have used Hussej's reaper (made by Gfarrett and Son) ;,aii^ 
although, great improyemdiiXA b&i« fonoA been madflb it v 
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eoonomioal in time and money as compared with mannal labour. 

I completed a yery heayy harvest on the 7th of September, with 
my refTular labourers omy, and might have done so earlier, but 
wanted my horses for ploughing, so that the men had to cat 

II acres by hand. The early haryesting has enabled me to 
scarify all my bean and com stubbles, and plough my land for 
tares, although I only keep fiye horses on 170 acres, all arable. 
I will giye my agricultural friends a hint how to render the 
reaping-machmes most acceptable to the labourers. In my 
case I let 9 acres (nearly all wheat) to each man to cut, cart, 
and stack, within tne month for £5, 6s. (about 11«. 6d. per acre). 
I then lent them the reaper, and during the whole harvest I 
have never heard it complaint of a bolt, screw, or nut being out 
of order^ whereas, under other circumstances, it never gave 
satisfaction. Practically six men could scarcely bind out of its 
way; indeed, had we cut the full width, it would have re- 
quired eight binders, which I could not spare. Six binders 
can fdways bind as much as twelve to fourteen reapers could 
cut ; therefore the machine, with three horses and tnree men, 
did as much cutting as twelve to fourteen reapers. My land 
is in 7 feet stetches, with intermediate furrows : therefore not 
80 favourable to the machine as level land. The time is fast 
coming when even little farmers will avail themselves of ma- 
chinery. It was grievous to see a week or ten days' time loat 
in harvest by my neighbours as compared with myself, and 
yet, in addition to this precious time, at greater cost of money 
expenditure. The difference of centralised buildings, ready 
access, and the use of Hannam's carts instead of waggons, are 
agricultural economies that are gradually forcing themselves 
on the farmers' minds. I wish some of my agricultural friends 
would believe that I farm at less cost i>er quarter than they 
do ; it would be a great help to their pockets. It is quite 
painful to see how much the narvest is delayed in many dis- 
tricts of this and other counties by undrained land, great hedge- 
rows, timber-trees, and worthless pollards, to say nothing of 
the superabundance of weediness, and absence of the horse-hoe. 
Surely landlord and tenant must copsider com worth growing 
at present prices.— September, 1856. 

Steam- engine Iiimaoee.— In this, as in most other 
matters, inquiry and experience lead us to the conclusion that 
there is much room for improvement, and that our present 
system is sadly defective. I always felt dissatisfied with 
volumes of smoke, red-hot furnace-doors, and frequent stoking ; 
but until I had read Mr. William's able treatise ** On the Com- 
bustion of Ooal," I knew not how to remedy these evils. Since 
I adopted his talented and common-sense suggestions all is 
eoulextr de rose — a bright gas fire, no smoke, cool furnace-door 
and ash-pitk diminishol stoking, and greatly increased steam. 
I give the following dimensions of my arranframents : — 

jBoiler 10 feetloDg» 3 feet diemeUK ; iboa iUiXQ>>9k|^^^ wfite% 
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18-inoh diameter. Furnace 4 feet long, 2 feet wide (exeliinye 
of dead plate) ; the furnace-bars 33 inches below the extreme 
curve of the boiler, The bridg:e, a straight one, 7 inches below 
the extreme curve of the boiler. 

Consequently I have about 30 cubic feet of space in my fdnuuse 
for the proper admixture and combustion of the gases ; and I 
have an area of bridj^ surface equal to 30 superficial inches to 
every square foot ot iire-grate. These spaces are more than 
double what I used to have under the old svstem. My foniaoe* 
door is pierced with ^-inch holes, and by a plate equally 
pierced behind the bridge I have the power of admitting atmo* 
spheric air above the fuel according to the power required. The 
consequence of all this is a flame varying from 20 to 30 feet in 
length filling the centre flue and side flues according to my re* 
quirements. The importance of having flame instead of smoke 
must be obvious, seeing that flame has 3,000 degrees of heat» 
whereas smoke is barely warm. I found that the ordmary 
opening in the flue at the end of the boiler put out the flame in 
its attempt to curve up into the centre flue ; but I more than 
doubled the aperture, since which it not only sweeps through the 
centre of the boiler but illuminates the side flues. My boiler is 
kept full to within 8 inches of the top. Having a dome, it does 
not prime ; and, with high pressure and rapidly generated steam, 
the old proportion of one-third steam room is quite unneces- 
sary. Instead of being, as I was originally, short of power, I 
can make my power anything I choose up to 12-horse (or 72 

Sallons evaporated per hour), the original calculation being a 
eficient 6-horse. The fact is, in most furnaces there is not 
room enouffh for the proper expansion and admixture of gases; 
hence, in their attempt to expand we have heated doors, and 
other inconvenient evidences of the misapplication of heat. I 
need hardly say that I have convenient trap-doors at each end 
of the flues, so as to be able to remove any grit or soot in a few 
minutes — clear flues are indispensable. My remarks will hold 
good for ordinary coppers, wnich should always have holes 
drilled in the furnace-doors, the furnace-bars being at least 2 feet 
below the copper — much lyre if a very large one. The greatest 
heat from a candle is at an inch above the flame. The flxime 
will smoke if a solid body is pressed upon it, or rather into it. — 
February, 1866. 

Boydell's Traotion Steam-engine.— I devoted two days 
last week to the examination of the operation of this machine 
as a locomotive and tractive power, and have come to the con- 
clusion that it is '* a great success." This success is owing to 
the endless and wide railway attached to the circumference oiP 
the wheels, which gives a fulcrum for the lever, and a bearing 
sufficiently wide to carry a great weight on soft ground, witiiout 
imbedding in the soil. Henoe the avoidance of friction and 
clogging : we might illustrate this by a sportoman on the mnd« 
oozea, whose feet would sink in asid. \k^]A x^udfic bia ^wer on- 
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available ; but by attacbing to bis feet, wide pieces of board, tbo 
pressure is diminisbed to a bearing condition. Tbus, in tbe 
case of Mr. Boydell's macbine, althougb it weigbed nine tons, 
its impress was scarcely perceptible wbere a borse's foot left a 
deep indentation. Tbis is a most important desideratum, see- 
ing tbat weigbt in a traction-engine b indispensable. We can 
form some idea of tbe value of tbis implement wben we reflect 
tbat a common portable agricultural tbrasbing-engine, wbicb 
only weigbs tbree tons, requires two borses to draw it on tbe 
common road, wbile two more are required to draw tbe tbrasb- 
ing-machine. Mr. Boydell's engine walked, from Camden 
Town to Acton, taking in tow its four-wbeel waggon, with 
coals, and four beavy iron plougbs, and water enougb for four 
bours' work. Wben on tbe soft turnip-field (after a nigbt's 
rain) it drew after it plougbs, scarifier, &c., witb perfect ease, 
and tben walked bome again to Camden Town. It can ascend 
an acclivity of one in three, wbicb is nearly walking up stairs, 
our stairs being one in two. It can back, advance, or stop in- 
stantaneously, tbe pinion being shifted from tbe co^ to tbe 
driving wheel ; and the power thus suddenly released is carried 
off by a separate fly-wheel, wbicb may be used for driving ' 
thrashing-machines, mill-stones, or other purposes. In faoC 
instead of a farmer sending for and sending back a 6-horse- 

Eower en^ne and thrashing-machine, requiring in each trip six 
orses, this machine will move itself anvwbere-~draw tbe com 
to market, bring bome manure, and do the cultivation and 
work of the farm. I hope a company will be formed for its 
development, Mr. Boydell having expended nearly £10,000 in 
accomplishing bis object. A full description of it is given in 
tbe Mark Lane Exjyress of the 7tb instant. It ma v briefly bo 
described as a horizontal engine mounted on wheels, with 
a man to steer in front and the engineer behind. The two 
cylinders were 6} by 10, worked at 60 lbs. i>er inch, with a 
quick movement, and estimated at 16-horse power. 20 lbs. of 
steam was required to keep tbe machine moving, the other 40 
lbs. for traction. Messrs. Boydell and Glazier's works are at 
Camden Works, Camden Road. The machine can turn as 
easily as a common wag^n, and does not mind a deep furrow 
or a side hill. It will evidently require a sort of railway buffer 
spring at starting, to avoid breaking the chains which attach it 
to its load.— -4|?r»7 10, 1866. 

Quantity of Iron used Annually on a Farm.— 
Including my pumps, machinery, steam-engine, &c., I have 
about 12 tons ot iron on my farm, and 65 tons of iron pipe for 
irrigation. Allowing tbe whole to wear out in 33 years or 3 per 
cent, per annum, the weight of iron consumed per acre per 
annum on my farm of 170 acres would be 28 lbs. per acre. In 
France on tbe best-managed farms tbe estimate is 16 lbs. per 
acre. I annex, by permission, Messrs. Qarrett asiil €^^ 
estimate t*— 
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Imphment$ containing iron in mm on a farm eontitiina of SM 
acres of mixed soil ; land of average qualiiy^ farmed on 
greewae principiee. 



Qaantitj 

of Iron 

oontsiiwd* 



Iron wans onl 
perannunu 



4 fiMir-whsitod wt^ggODM , 
flcttts 



cwt. fgn, lbs* 



1 Ucfat market-cait. 

1 wneelbanow 

B ploof hs 

S evr&kgvs for do 

1 Mt beary huTowi 

1 do. medium do 

1 do. llfhtdo 

1 do. Ttiy U|rht do. 

1 eanrlac^ f or do 

1 dnf-taurow 

1 scarifier 

8 iron rolls 

1 corn-drill 

1 seed and manare>driil 

1 harrow for small seeds 

] Chambers' distributor 

1 patent horte-hoe 

1 Basse's reaping-machine 

1 six-horse-power portable steam-cnfina . . 

1 six-horse-power do. thraahing-madtine . . 

1 dressing- machine 

1 smut-machine 

1 hajmaUng-machine 

1 drag-ralce 

1 wdghing-machine with weights 

1 barlef-drilling machhM 

1 diaff»catter 

1 turnip-cutter 

1 hand-power root-pnlptr 

1 cake-crusher 

1 miH for crushing food for stocic 

8fidc.stands 

Iron hurdles 

8 round iron bins 

nlg-trou^s 

Sundries 

85 forks (▼arious) 

dsci^^pitts 

80 pair traces 

4 hand-hoes 

8 eom-shovels 

(I tomip-deaniog knives 

Tools, Ac • 

Bdta, naila, and miscellanfeoas kroD 



Being 8,833 Iba. or 11^ Hw. 
odlfiaal toppljw— Jf^, isod. 
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Forking cheaper than Flonghing.— In one field iksee 
strong: horses are drawing the first plough to the full extent of 
their power at a slow pace, followed bv another plooffh without 
the breast drawn by two horses. The extreme depth thns 
attained is only 8^ inohes. The land is for mangrolds next year. 
In another field four men are digging with five-uned steel iork8» 
the depth averaging 11 inches. For this they received £2 per 
acre, or 3^. per rod, and earn 28, 6d. per day. This is also for 
mangolds. Comparing the quality of the work in each fi«ld 
and the cost, the five horses and two ploughmen only doixig 
three roods per da^, the balance of advantage ia evidently in 
favour of the digging. The consolidation by norses, the glased 
surface caused by the plough sole, the long tenacious unbroken 
furrow slices, and the many times trodden headlands, contrast 
wofully with the broken, lightly lying, and well-mixed earth 
left by the diggers. The land looks different when torn up 
and crumbled with the fork, the ploughed field having a 
squeezed, glossy, and more tenacious appearance. It is easy 
to imagine what a gain there is to drainage by the rough un- 
equal bottom under the fork. On one of these fields I had, after 
clover once bayed and once fed, 6^ quarters of red wheat per 
acre in 1866, and 7 quarters of rivett wheat in 1867 ; total 13^ 
quarters in two years on a plastic yellow day. So much for 
drainage, cultivation and manure. I find that my oats yield 
over 1 1 quarters per acre. — 1868. 

Bape-cake. Old and New. — My sheep and bullocks 
were eating old rape-cske, which being exhausted, they were 
supplied with some recently made ; not a mouthful of this 
would they touch, but after packing it away for six weeks the 
same animals took it readily. The bullocks consume 6 to 6 lbs. 
per day. My usual allowance to sheep is 1 to ll lb. Fat sheep 
will eat more than lean ones. — 1868. 

Draining.— I wish it to be distinctly understood that I am 
still a believer in deep drainage, although I feel that in certain 
soils it is essentially necessary to accommodate the distance 
between the drains to the quality of the soiL In my remarks 
at the London Farmers' Club lately, I stated that my original 
drains (my drains were filled tsn inches with gravel and stones, 
and a 2-iuch pipe placed on the top, but not lor the purpose of 
carrying water, which all passes amongst the stones) at twelve 
feet distance, kept the land more dry and workable in winter 
and spring than the deeper drains at wider intervals ; but it 
does not at idl follow that the deeper drains at the same inter- 
vals might not produce an equal or even better effect if filled 
up in the same way as my shallow drains. I believe we have 
all something to learn yet about drainage. I oonsider that my 
old original idea of area of porosity in the drain is an important 
consideration, or, in other words, that a large pipe (irrespective 
of its water-carrying power) would more eneotnally dry thfttmL 
than a small ooe. Some xeeent ftusU ^ii% ««&» \a m^^ctfsm* 



ledg« which oonTiDce me that the mere onttin^ the drain dmrn 
to the d^pth at which the pipe is placed, t«cds to aerat« and 
dry the aoil immediately oyer it, eo much bo that in the month 
of March or April I can &ee, at a distance of 600 yards or more, 
every drain in my fields by the dried surTaoe immediately over 
it, which dry surface gradually extends nntil the darker or 
moister space between the drams beoomee UDiforin in dryneu 
and colour nith that immediately over the drain. From this I 
infer that the eTaporation as well as percolation is greatest 
where the narlh has been deejily di^tiirlHil li. i nsert the pipe ; if 
■0, it teaches us the vbIuv ul very ilit^p ciiliure. I attribute 
tile drying more to evaporatiou thao to pen I'l.ition, because the 
appearances I have mentioned take placi.- lui]; after the drain 
has ceased runnins- This drying is mire npiarent and strikinj 
where the drains have been filled with pipus and atones than 
where a small l-inch pipe oloue has been nsod. It is a great 
miatake to suppose that water immediately dcMendi. Let &1I 
ft drop of water on blotting paper, cloth, or any porona tub- 
stance, and it spreads laterally by capillarity, and in tfaia way 
would naturally reach tbo drain horizontally until the whole 
substratum to the bottom of the drain ivas saturated. If my 
observation is correct, it eiplains tha advantage of proximate 
drains in those dense soils which absorb water slowly and 
transmit it with difficulty. My irrigation teaches me tnat in 
dry summer weather the fisaurea m days readily pass my 
sewaRe to the deep drains in the most dense tile-earths, say to 
1-ineh pipes at fi feet deep, and SO feet from drain to drain, the 
pipes running full stream with the coloured fluid ; but still 
those soils so drained, in winter and sprinfc, work less friablr 
than where my drains are at 12 feet apart, 32 inches deep, and 
filled with stones and pipe. The effect of aeration to the roots 
of plants is unmistakable. Dig a trench 5 feet deep, and place 
a line of large pipes at the bottom, and then plant your trees on 
the surface, and you will find them quite ontgrcw others not 
having this advant&ge. Gardeners know quite well that ven- 
tilation under a vine border has great value, and I believe from 
observation that the mere placing of pipes in the soil, though 
no water should pass through them, would improve the creps. 
I was assured of this fact by a gentleman from Devonshire, who 
has seen two considerable instances at different periods. There 
can be no doubt that in certain soils shallow drains are ruinous 
and inefl'eotive, as they fail to withdraw water; and, as ft 
general rule, deep drains place at the disposal of the roots of 
plants so many more thousand tons of earth per acre, that they 
must always command our preference. Besides, the moro 
complete filtration of the essences of our manures through ft 
deeper soil, coramends depth of drainage to our practice— 1858. 

ZrrlgatiOIl with 8evag8. — It may be interesting to agri- 
oalturiaU to know that I continue my irrigation with much suo- 
<K«5 and without any diffiooltT. Ivmfixusi^Viuuu.'gftllTtotlM 
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Italian rye-grass, pasture, and green crops. Not to irrigate 
the former, is to have no second crop ; and the latter become by 
irrigation of rich and fattening quality. I find it unnecessary 
to irrigate the cereal and pulse crops, because the rye-gross 
land and clover leas, when oroken up, yield by their fertility 
large crops of every kind. The ordinary pasture which was 
once infertile now grows us abundant hay, and we are enabled 
to feed it up to the 12th May. The after-crop is also rendered 
by irrigation very productive. As my fat cattle are now sold, I 
use a sack of guano daily in the tank ; and this, with the house 
sewage and other matters, adds fertility to the water which runs 
from my great spring. As we shower on the land about 80 to 
100 gallons per minute, the necessity of an ample water-supply 
is very apparent. We find it desirable to do only about two 
acres per diem — each acre, therefore, receives about 25,000 
gallons in five hours. This is equal to about 1 inch rain-fall, 
or 100 tons per acre. I find, practically, that the more I put 
on, the more I grow. 'Tis quite clear that all rapidly growing 
plants demand much moisture ; and^ if we^ expect repeated 
growths without repeated rain-fall, or its equivalent irrigation, 
we shall be disappointed. We have long ceased to find any 
practice difficult^ in the manipulation of my irrigation scheme, 
which seems perfect in all its parts. The agitation of the solid 
matter with tne liquid, and the prevention of its sedimentation, 
is admirably efiected by the movable air-blast, which at a 
depth of 1 to 12 feet below the surface boils up constantly the 
whole mass, and prevents llie soiled matter from being drawn 
into one great mass round the snction-bidb, as described in a 
former number of jour journal. All attempts at efiecting such 
a result by machinery would be comparativel^r inoperative 
and costly. 4-horse power effects all my irrigation, or about 
two-thirds of the power that I use to cuive a pair of 4-feet 
4 -inch millstones. Our gutta-percha tubing, which I have 
used several years, requires a little patching occasionally, which 
is done easily by my own labourers. The corrugated joints are 
sometimes broken by the pressure, being thinner than the other 
parts. The pump valves and seats require occasionally re- 
turning to preserve their level and water-tight action. Water- 
work engineers are obliged to be very particular about this. 
I have several times tried to substitute prepared canvas for the 
gutta-percha tubing ; but it always bursts under the pressure. 
The comfort and cleanliness of our jets, when applied to the 
drains in and about the house, are very considerable, flushing 
and scouring away any ofiensive matter ; and if you happen to 
have a hundred fat hogs in hot weather on boarded floors, they 
may all be clean washed by it (and stimulated to feed) in Ave 
or ten minutes. The agitation of matter in our tank is so 
perfect that no strength is left in the refuse, so eflfectually is all 
decomposed soluble substance removed. A calm review of my 
seven years* experience in irrigation. e;iifi.\A!^ isi^ \ft Tft^^<iv.^T^ 

8 
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the suicidal waste of manore oocurring in this flreat food- 
requiring Queendom. In one case, guano-buving farmers see 
their most valuable manure solutions washed down the brooks 
hj the water from their untroughed fSormeries. In the other, 
our landed proprietors and farmers see with apathy rivers of 
the best guano flowing from our cities to be wasted (would 
nature permit it) in our rivers and seas. My only consolatioa 
is the conviction that, long after I am dead and gone, fature 
generations, will be more wise and calculating. Already the 
nuisance of concentrated offensiveness has compelled attention 
to the subject ; and our sanitary reformers will rejoioe that in 
sheer praiseworthy efforts to promote health they have com- 
pelled a lar^ increase in the quantity and quality of our 
national nutrition. The mechanical difficulties are insi^ifi- 
oant, but the mental obstruction of doubt and disbelief is 
prodigious. Our sewage, like our great fen drainage, can only 
DC accomplished by commissions and acts of narliament, ruling 
the obstinate or ignorant minority by the intelligent and willing 
majority. It is necessary to guard against the blunder 
of disproportion, for if your pump cylinders draw more water 
than the pipes will convey, your machinerv must inevitably 
break. This was originally the error at Rugbj^and then wise- 
acres declared sewage irrigation a fedlure. The omission of 
ample air-vessels would also cause the machinerv to be 
destroyed. Without air vessels a jet cannot be obtained. 
Any irrigator who feels a difficulty will readilv be permitted 
to inspect my operations. I think I mentioned before, that the 
only way to prevent the nuisance of offensive smells from my 
great tank, is to introduce into the dome a jet of waste steam, 
which is a perfect ^deodorizer. I ought to mention that there 
is no difficulty in growing a fine wheat crop after two years 

? re-gross, provided you plough in 5 cwt. of rape-cake per acre, 
his kills all the wireworms. I have a splendid wheat crop so 
treated. Do not sow too thickly. — June 7, 1868. 

Reaping-machines. — As reaping-machines are now 
coming into more general use, and as they are causing consi- 
derable anxiety to those who do not unaerstand the use of 
them, I venture to trust you with my experience in the matter, 
having cut my wheat with one for seven years. During the 
last five years the machine has not cost me lOf . for repairs. 
The machine is one of Hussey's, made by Messrs. Garrett 
of Leiston — and I well remember that those gentlemen 
requested me to return it, desiring to give satisfaction, and 
fearing from the number returned to them that they might 
lose customers. My men, however, were too good judges to 
part with such a friend, and although for the first year or 
two their want of practice caused them a little trouble, the last 
five years the reaper has done its work perfectly, whether 
the crop of wheat was partially laid, or stood erect ; and they 
are of opinion that, after all, miBMi^% mafthine is the strongest 
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and most advantageous to them. They say that hv dropping: 
their deep steel-toothed rake on the com when sufficient has 
fallen over on to the floor of the machine, they have the heavy 
sheaf in the exact shape for binding:. There is no scattering, 
and consequently no grathering. In this respect they agree 
witli Mr. H. Hammond, of Norfolk ; and I think thev are 
right. Of course much depends on circumstances. As I always 
get up my harvest by my regular labourers, we only out a 
moderate width with the reaper, so that live men by great 
exertion bind out of its way. Probably, with a large staft' of 
extra hands, it may be more desirable to use M*Cormick*s with 
Hurgess and Key's screws to throw ofl:* the corn, even at the cost 
of a little extra gathering. The great secret is to take care that 
the knives and the parts they work in do not get choked ; this 
is prevented by the observation and activity ot the man sitting 
on the machine, who, the moment he hears & slight dulness in 
the sound, exerts himself to raise up and brin^ over the straw 
that leans forward, and which causes the choking : the knives, 
when working freelj, jingle or ring clearly. If the first 
attempt at choking is not immediately attended to, the jam- 
ming of a mass causes stoppage or breakage. When the 
machine meets the laid com, tne man who sits on it raises the 
corn with the smooth end of his stick actively applied ; when 
the machine follows the laid com, the man bnn^ the straw ta 
the reaper by a simple bent wire curved like a reaping-hook 
attached to a light stick. The cutting knife is sharpened every 
day by means of a three- sided file, which gives it a serrated 
edge. Another very important point is, that where the land is 
in stetch and furrow, the wheels should always run on the 
stetch, and not one wheel in the furrow and the other on the 
stetch. If there are deep water-furrows, as on the numerous 
undrained stiff clays, the machine should be eased gentlj[ over 
them, and not be bumped and strained by sudden and violent 
shocks. Hence the discrepant opinions amongst farmers as to 
the value of the machine. A lignt-land farmer with level land 
will find no difficulty, whilst the undrained heavy-land farmer 
and his men are terribly plagued, and occasionally return the 
machine in disgust. If you reallv mean to succeed, lend youp 
machine to the men. I always did so. Their own self-inter- 
est soon taught them to take care and keep it in good working 
order. — August^ 1868. 

Thick or Thin Sowing P— Fifteen years of experience 
are worth something, or at all events ought to be of some value. 
Does the quantity of seed sown regulate the quantity of com 
to be produced ? Most decidedly not. As a general rule, the 
larger quantity of seed sown produces the smallest result, 
because it implies a poor or ill-cultivated soil, having no 

Sower to compel the plant to tiller. It would be absurd to lay 
own an arbitrary rule of quantity for all sorts and oUmatea ^ 
but we may take these general ruleft aa «b wi<& ^g^^^v— 

82 
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« 

That the quantity of seed most be diminished in proportion 
OS the natural or artificial fertility of the soil is increased. 

That in such soils the sowing of too much seed produces a 
rank and close vegetation, prematurely developed, laid early, 
apt to be mildewed, and ruinously unproductive in quality and 
quantity. 

The extreme illustration of this is afforded by the bunches 
grown from masses of seed dropped from the dnll, or accumu- 
lated by mice. 

That time is gained, or early harvesting is promoted by two 
causes— a hij^hly manured, drained, ana fertile soil, or by a 
large quantity of seed. In the latter case prematurity is 
attuined at a sacrifice of quantity. If I were asked, whether I 
would sow thick to produce an early harvest, or whether I would 
sow thin and earlier to produoe the same result, I would most 
decidedl;^ prefer the latter mode. 

Experience has taught many farmers that if they will con- 
tinue to sow the same quantity of seed as they used to do when 
they farmed less highly, they must sow later to avoid a prema- 
turely laid crop. 

If every farmer had tried (as I have done) for a series of 
years, on a moderate space, tne comjparative results of given 
quantities sown at stated periods, each man would have arrived 
at a suitable quantity adapted to his own climate, soil, and cir- 
cumstances. 

My frequent intercourse with farmers from every county and 
every clime enables me to appreciate the enormous errors and 
discrepancies in regard to quantity of seed sown ; and also oon- 
vinces me of the want of uniform action and profitable know- 
ledge amongst British agpculturists on this suoject. 

Several oi my wheat-helds this year are estimated at six to 
seven quarters per acre. I needly hanUy say that the straw is 
like reeds, and abundant in quantity. Ttds is from a bushel of 
seed drilled per acre. Now. when some of my Welsh or foreign 
friends see this, they naturally suppose I have sown as much seed 
as they do, and wonder that my crop stands so stiff under such 
heavy ears. They seem quite amazed that one bushel of wheat 
or two bushels of oats should produce such results as six 
quarters of wheat and eleven quarters of oats per English acre. 

I ought to be equally surprised when I hear of their sowing 
three bushels of wheat, and four to seven bushels of oats, to pro- 
duce miserable results of two and a half to three quarters of 
wheat and five or six quarters of oats. 

I have said that hign manuring renders a small quantity of 
seed absolutely necessary. I ought to add, that every weed 
should be extirpated, and the whole of the soil placed at the 
8ole use of the growing crop. But how stands the fact on the 
majority of farms in this kingdom } A fierce competition goes 
on oetween the thickly-sown grain crop and a powerful natural 
crop of hungry weeds, the \a\Xei \ao oiX/esoi OK^T^umin^ that whioh 
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onpht to have been the nutriment of the fonner, thereby 
reducing it in quantity and quality, to the serious injury of the 
farmer. This is no higrhly-coloured picture. If I travel by the 
living train in the month of May, I can, even so, perceive this 
blot upon English farming in every direction; a painful re- 
mainder of agricultural neglect and miscalculation. 

How few know the use of Garrett's horse-hoe ! For fifteen 
years my wheat and other crops have benefited by this. The 
farm labourers know well the value of clean hoeing, and can 
predict the failure or success of the crop accordingly. 

Why a farmer should deem it necessary to hoe his turnips, 
and not his com, is to me a mystery. The same principle 
applies equally to both. The amount abstracted annually from 
tne farmers' pockets by the growth of weeds is something 
enormous in the aggregate. 

The efiect of extra manuring on the proportion of seed was 
strikingly exemplified in a distant wheat-field of mine, sloping 
towards my bedroom. On one portion of that field, forming a 
square and then an oblong, my sheep had been folded twelve 
hours longer than on the rest of the field. In every stage of 
the growth of the com that extra folding was shown as dis- 
tinctly as if coloured on a map. The crop was thicker and 
more early laid, and more frothy at harvest. Strictly speak- 
ing, three pecks, instead of one bushel, of seed would have been 
the proper quantity for that portion. I am still of opinion that 
land can never be too rich for wheat, provided the quantity 
sown is adapted to the circumstances of the field. 

I have formerly stated that on my land I have found that 
two bushels of seed- wheat, as compared with one bushel, reduce 
the yield h^ a sum e^ual to the rent of the land. 

Mr. Hewitt Davis is entitled to great credit for what he did 
practically in proving the advantages of thin sowing, combined 
with deep and clean cultivation. 

In dealing with such an enormous area as the cereal crop of 
the United Ein^om, the waste of seed forms an aggregate 
item of national importance. 

I never found any farmer who complained of my not having 
straw enough; on the contrary, thick sowers have admitted 
that the quantity was much larger than their own. 

On light chalky soil, or limestone rock, especially at high 
elevations, as in Gloucestershire, I have known thick and early 
sowing practised, because by covering the ^ound early it pro- 
tected tne roots from frost. We know quite well that, wnilst 
the leaf of wheat suffers little from frost, the plant when root- 
frozen is destroyed. Under such circumstances it might be 
advantageous to thin out the wheat by hoeing in the spring. 
In light loose sands the wheat root is apt to suffer unless sown 
early. 

I trust that these remarks may lead to a due conaidftT».tiQ^^\ 
the question. — August, 1858. 
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Some thin-sowinff expNeriments of mine were recorded in the 
Royal Agricultural Society's Journal, vol. vii. page 37* 1846. 
Those experiments have oeen confirmed by two years' expe- 
rience. 1 assume that eyerybody dnlls or dibbles— there is no 
dependence on broadcasting. 

Tenant's Capital required per Acre with. High 
Parming. — If you find a farm already draine4 and improyed, 
your rent will be high ; but your capital need not be so great as 
though you had to make the necessary amendments. 

It would need to be as follows : — 

Per acre. 

In^coming Tolaation for tillage haf, and maaore ^rs 

Livestock 5 

Farm-horses 1 10 

Steam-engine 9 

Farm implements I o 

Purchased food for stock 10 

Twelve-months' rent, rates, titbes, ftc .* S 

One 7ear*s labour S 

Ona year's houaekeeping. l o o 

jffis 10 

Supposing you enter at Michaelmas, your crop of com will 
not be ready for sale until the September following; and it will, 
in fact, take nearly the whole twelye months for its gradual 
realization. It is this slow return that makes farming noto- 
riously a less money-making business than trade, commerce, 
or manufactures. 

Besides, as a general rule, it is more of a read^-money busi- 
ness, and you haye not the adyantage of purchasing on credit. 

A great deal of land is hired with a capital of less than £5, 
per acre. We cannot, therefore, wonder at the non-deyelopment 
of progress in a^culture. ^ 

Poor lands, with a low in-coming yaluation, will find more 
bidders than highly-farmed lands, because there are more poor 
tenants than rich ones. On such soils the yaluation might be, — 

In-<K>mtns iiUaffes, manure, &c 1 10 o 

Live stock 1 

Farm-horses (cheap ones) 1 

Farm- implements 10 

Twelve months' rent, rates, tithes, &c ISO 

Twelve months* labour 1 10 

Twelve months* housekeeping 10 o 

4^ S 

I assume in this case the utmost economy. The farmer him« 
self following the plough, and thus economizing labour. The 
scale of house-keeping expenses would also be the medium 
between the labourer and high farmer. 

There is a large class of most industrious and intelli^nt men, 
who begin with yery small meim&, WXi Vj %^1^^ a httle loan. 
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and some credit in their purchases, tradesmen's bills, &o., 
manage to " get the fore horse by the head/* and thus ulti- 
mately become rich and extensive farmers. In their early 
career their style of dressing and living is of the most economi- 
cal character, probabljr not £50 per annum for house expenses. 
I have a great respect for such a class ; their natural talent and 
industry are the parents of capital. 

Hign-pressure Steam.— The time is coming when wo 
shiill better understand the great advantage of using steam at 
higher pressure than is now in use. I believe 140 lbs. per inch 
to be as safe as 14 lbs., provided the strength and diameter of 
the boilers be proportionate. 

To those who doubt this, I would recommend a perusal of 
Dr. Alban's treatise (published by Weale, Holbom) ; also 
Craddock's lectures on the same subject. 

As compression is costly, it foUows that expansion must 
be gain. The 14 lbs. opposed by the atmosphere is formidable 
at 30 lbs. pressure, but comparatively unimportant at 140. 

I iind that the express engine which conveys me to Essex is 
worked at 110 lbs. ; the steam cut off at 1-inoh, expansion forc- 
ing the piston the other 23 inches, the cvlinder being 24-inch. 

The engine-driver of the Great Northern express train told 
me that he worked at 140 lbs. per inch. I recently visited 
Mr. Collinson Hall's mill, at Prince's Gate, near Romford, and 
was much gratified by the great economy with which his engine 
was worked. At 120 lbs. pressure per inch he works three pair 
of millstones and other machinery at a cost of only 4 ewt. of 
coals per day of twelve hours. His boilers are made of the best 
Low Moor iron, f-inch thick. The lower boiler is about 3 feet 
diameter, with the fire in its centre, on the Cornish principle, 
having 7 inches of water around the fire-flue. Over this bouer, 
and connected with it, is another boiler of multitubular con- 
struction, with steam space above the tubes. 

To use his own words, " The heat passing through the lower 
boiler flue, strikes a quantity of fire-bricks, which direct the 
heat to the tubular boiler above. The heat, having passed 
through these 32 tubes 10 feet long, is much spent, and then 
passes round the external surface of the two boilers and steam- 
chest before it can reach the chimney." 

He jdso says, ** The true mode of ^arriving at cheap steam- 
power — press high, expand it. Slow fires, and as little draught 
as will continue the work and hold the steam up to the working 
pressure, plenty of boiler-room, and well protected by fire- 
bricks and good waUs, to prevent the escape of heat." 

I feel convinced tliat a moderate degree of heat around the 
steam-chest is one cause of his great economv, steam beiii|g 
readily expanded by heat or condensed by cola. It is for this 
reason that portable engine makers place the cylinder on the 
flue or boiler. 

The time will come when the Bjq!^ kg^twcsvi^^sQx^ "^^^^^^^ 
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must abolish their limit of pressure, at present only 45 lbs. per 
inch. 

A reference to Armstrong on boilers, will teach the proper 
proportions of heating surface, water-space, and iire-grate ; and 
thus prevent many of those unprontable discrepancies and 
mistakes which are too frequently made for want of proper 
knowledge. 

The question of combustion will be best understood by the 
study of Williams's admirable book on combustion. 

How to Farm Profitably with Little CapitaL— I have 
noticed a very money-getting farmer in my neighbourhood, who 
never keeps any live stock, except a couple of cows, and who 
never buys any feeding stuffs or manures. He grows no root 
crops (except an acre or two for his cows) ; he makes no long 
fallow. 

He keeps his land clean and fertile hy ploughing in green 
crops, which require no hoeing or labour, and only one ploughing. 
I know he makes money, for ne often purchases land ; and if it 
is out of order, his first crop is green winter tares, ploughed in 
and followed by buck-wheat or mustard, also ploughed in 
green. It is surprising how soon this sjrstem destroys all the 
weeds, and leaves the land clean and fertile. 

If when ho first takes the land it is much exhausted, ho then 
does sprinkle a little g^ano on, to start the first green crop. By 
this system his expenditure is confined to rent, rates, tithes, 
and taxes, horse labour, and a very moderate amount of manual 
labour. There is no investment in live stock, food, manures^ 
casualties, or attendance and housing of catUe. Such a man 
would require very little shelter or buildings. It is far cheaper 
than the long-fallow svstem. He generally sows strong growing 
green crops, which will master or overcome the weeds. 

It is the opinion of some knowing hands, that this farmer 
manages to get better profits than his neighbours who adopt the 
ordinary system. 

The weakest part of this svstem appears to be in the disposal 
of the straw. On inquiry, I find that he has much difficulty 
in getting it trodden down or rotted. It would certainly pay 
him much better to steam it as straw-chaff, with a little rape- 
cake, for a few bullocks, or for his horses, so as to economize 
his nay and improve his manure-heap. Occasionally, if his 
horses arc not otherwise wanted, he makes a half-fallow after 
his tares before he sows mustard or rape. 

K this system of farming were generally adopted, there would 
not bo much meat or manure produced. It appears to mo only 
justifiable where there is a scarcity of capital or a deficiency of 
farm-buildings. 

The Diffloiilt Question in Agrionlture is, how to get 

the best return for your straw, your root, and your green crops. 

Jdy own practice has convinced me that this can best be done 

by consuming much of the strau) ^YliA&V. iendiu^ the root and 
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^reen crops. This cannot be effected without steaming or cook- 
in? the straw, cut up, of course, into fine chaff, and mixed with 
other materials (as well illustrated by Mr. Horsfall), and given 
warm to the animal. 

When dry-straw chaff is given, the animals will not consume 
enough, but linger after the roots. When the straw chaff is 
steamed with about 3 lbs. of rape-cake, f lb. of malt-combs, and 
i lb. of bran, they fill themselves well. He down, and are com- 
paratively indifferent about roots. The cost of this is trivial, 
for where steam-power is used, the waste steam circulating 
amongst and under the coppers will keep the food hot. This 
gives a good opportunity of testing the qualities of rape-cake : 
for when dissolved with the straw chaff, the smell of mustard 
or other improper admixtures is strongly perceptible. These 
remarks apply as well to sheep as to bmlocks. I observe that 
when the cooked straw chaff is put into the manger very hot 
they do not object to it ; but, like ourselves, just give it time to 
be eatably cool. 

Small or Large FarmB.— I should be sorry to see our 
small farms abolished. A landlord with farms of various sizes, 
from fifty acres upwards, is more independent, and more secure 
of tenants, than wnere all the holdings are large. He has in the 
former case a larger area to select from, more adapted to the 
varyino: demands of capital. A clay farm of 100 acres, well- 
drained, open fields, and with a covered yard to cost £400, and a 
moderate house worth £300, would almost always command a 
respectable tenant at a rental of 30«. per acre. Generally speaking, 
sucn farms have no proper convenience for stock, are undrainea, 
and the fields small ana shaded by hedgerows and timber. Such 
farms are much dearer at 205. per acre than that which I have 
quoted at 30«. per acre. You seldom find a tenant disposed to 
quit such an improved farm, because it is profitable to him. 
S[ot so with the unimproved farm. There are men, who work 
at the plough themselves, content to take a fifty-acre having the 
iidvantages I named — say : 

Drained open field. 
House to cost ^150. 
CoYered yard to cost 4^150. 

A couple of coppers to cook the straw chaff for their cattle are 
indispensably necessary. 

How to ^et rid of Twitch, or Couch-grass.— In our 
eastern counties, with dry summers, this is an easy task. Deep 
and frequent cross-ploughing, and then when the clods aro 
dried through, orosskilling, crab-harrowing, and scarifying, will 
expose and dry up every particle of this annoying weed. A 
ffood heavy crop ot this weed will, when perished, make good 
food for the succeeding crop. 

With undrained heavy land, numerous small fields, and great 
banks or fences, it is almost impossible to get rid ol <2»^<(;V!k.<- 
grass. It natuzally spreads towaxdB \)dj^ '^<(]iU!i^W^^3SIA^ K^^ 
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plonghman cuts it up, and the liarrowt spread it grradiiaUj all 
over the field, because it will shoot from every joint. Our plan 
is to watch arter harvest, and fork out and carry off any patch 
that is seen in the stubble, and especially near a ditch or fenoe, 
to avoid its extension to toe fields. 

Water furrows on undrained lands, are productive of this 
pest to agriculture ; I have known as much as 30 cart-loads an 
acre carted from a 40-acre field in Herefordshire, and tiien fur 
too much left behind. In Lincolnshire I have seen immoiae 
stacks piled for the purpose of making paper ; but I hear the 
speculation was, from some unexpected cause, unsuocessfuL 

Wherever patches exist they snould be forked up and well 
shaken out from the earth, and removed entirely from the field. 
Hoeing is of no use for twitch, or couch-grass. It is astonishing 
how much land in England is tied together and ii^jured by this 
weed. 

Other deep-rooted weeds are easily mastered by deep cultiva- 
tion and a well-cleaned root crop. 

Sparred Floors for IdYe Stock.— Several jeara' exi>e- 
rience in this matter confirm my favourable opinion of its 
utility and profit. On a poor, exhausted farm, producing little 
straw, it becomes almost an imperative necessity. In my case, 
my farm now producing so much straw, I am compelled to 
limit my sparred-floor feeding. For all animals it has proved 
itself by far the most sanitary process. However closely packed 
may be your animals, they always get a circulation of air 
around them. In hot weather, it is absolutely essential to the 
well-doing of fattening ho^s. For sheep, during winter, it is 
admirably adapted. You will never have lung di^jase amongst 
cattle so placed, provided they have ordinarv ventilation. 
Poultry, rabbito, &c., thrive well upon sparred floors. For 
using with irrigation, the manure oelow the floors is espe- 
<nally available. — October, 1860. 

A poor Heavy-land Farm of 100 Aores.— lo to 
12 acres would be occupied by fences, ditches, roads, waste, 
buildings, &o. ; 16 acres (at least) consumed by the 4 horses ; 
20 acres in fallow, producing no crop ; leaving aboat 62 acres 
to produce crops for sale or for use of live stock. 

Kent, rates, tithes, and taxes are paid upon the full land- 
lord's measure of 100 acres ; so that they form a large acreable 
charge on the available acres. 

A considerable portion of the growing crops is impoverished 
by the roots of hedges and hedge-row timber, which extend 
many yards into the field, and take the lion's share of the 
manure and cultivation. The numerous headlands sufier by 
the trampling of horses. I have in no way overrated these 
ealculations. On all farms the roads, ditches, homestead, and 
fences, occupy a good deal of ground. 

The above farm would probably not produce a gross avafiablo 
Average return of more than £^50 on. IQO acres ; and it is <mly 



LOCAL CUSTOMS. 267 

men who work hard themselyes, and live like a lahonrer, who 
can ** make ends meet " on a farm so circomstanoed. 

Local Customs should not be despised.— Glinate 
and soil are very yarions, and influence the cropping and 
manaf^ement. 

Amongst the hills in Cumherland and Westmoreland, turnips 
in August will be up to one's knee, and grass long and luxu- 
riant ; whilst in Essex the young turnip is scarcely visible or 
much eaten by the tiy ; the pastures dry and drab-coloured. 

The latter is a cereal district, and you may leave your com on 
the swathe with impunity, making your stacks very large. Ko 
such liberties must be taken in the former case. 

Farmers who are transposed to opposite climes and soils 
must succumb to circumstances, and alter their system, other- 
wise they will inevitably fail, as I have too frequently wit- 
nessed. 

An Irishman or Scotchman must give up his hopes of great 
green and turnip crops, when he migrates to the southern ciaj, 
and turn his attention to mangold wurzel. Swedes sown in 
May would be frizzled in September. They can onlv thrive 
when the nights get lengthy and where the soil is friable. 

Our weeds in the South are easily destroyed ; not so in 
humid and Western districts. 

Figs pay better than Sheep or Btdlooks.— A quarter 
of foreign barley, in meal, which costs, with grinding, 30«., will 
yield, in pork at 6d. per lb., about 27«. to 30«. The cost of 
preparing it and placing it before the animals will he id. 

The cost of preparing five tons of mangold for a similar 
purpose will be at least 5s. , the return in meat being the same. 

The ofial or waste from a well-fattened hog will be about 
25 per cent. The offal or waste from a sheep will be 45 per 
cent. From a bidlock somewhat less. 

A fat hog will put on from 6s. to 8s. per week. A sheep 
seldom increases Is. per week. 

]Sine times out of ten you can buy your lean hogs at Ci. 
per lb., net dead weight. Your lean sheep generally cost you lid, 
to 9d. per lb. ; of course the pork market is more limited than 
the mutton market, and may be more readily overdone. — 
October, 1858. 

The Four-course Botation considered.— A reference 
to the cost and avera^ return of each crop will show clearly 
which are the most directly profitable ; but, then, if we grew 
all com, and sold that com at market, we should have nothing 
left to make manure with, except the straw of our cereals ; ana 
thus, of course the land would become impoverished. But if we 
grow or purchase food enough, cereal or other, to make ten 
score of meat per acre (net dead weight) over the whole 
farm, there is no fear of its diminishing in fertility, because 
the large quantity of meat so fattened would 'produce ample 
manure for the crops. 
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The difScnlty of growing rei>eated crops of cereals arises 
from two causes : first, the inadequaoy of soluble silica to glaze 
the straw; and, secondly, the difioalty in cultiyating and 
cleansing the soil. 

The Key. Samuel Smith has solved this problem by his 
admirable practice. 

I do not consider the four-course system the most profitable 
for Tory high and clean farming ; but would recommend the 
growth of oats or barley after wheat on such portions of the 
soil as are over-luxuriant. 

If the land will, in such cases, produce seven quarters of 
barley, or eleven quarters of oats per imperial acre, there is 
evidently no exhaustion by such farming. 

A disproportionate quantity of ground occupied by green 
and root crops is unprofitable. 

I have on/ny poor farm often grown six to seven quarters of 
rivett wheat, after a heavy crop of red wheat. 

The great secret is, to grow an immense root crop on a very 
small area. 

It is the opinion of many good farmers that the four-course 
system, with very high farming, is unprofitable. — October, 1868. 

Grubbing Woods and Earth-burning.— I have seen 
great mistakes in this respect, especially in stitt' clays. When 
the timber and underwood have been cleared off, it is cus- 
tomary to let the job of trenching the ground, and removing 
all roots, &c., to the depth of 18 inches. The cost of this 
(with average day- wages of lOf . to 11«. per week) may be as 
much as U. 6d. or 2s. per rod, t. e. £12 or more per acre. The 
roots, &c., are jg^venin. 

Now, I consider it to be a great mistake to allow these roots, 
&o., to be taken off the land. They should be stacked, ready for 
igniting clay fires during the following summer. You would 
thus be enabled to bum probably from 300 tons to 400 tons per 
acre, two- thirds of which woula be available for the adjoining 
lands. 

My experience of earth-burning is most satisfactory, and, in 
one case especially, instructive and profitable to the agri- 
culturist. 

A poor, yellow, tenacious tile-earth clay field opposite my 
residence, had been laid down two years with fine grasses. The 
bad, natural grasses grew up, choked them, and no stock 
could thrive on it then. The neld, although drained, was like 
bird-lime in winter, and cast-iron in summer. 

Having robbed the field of 250 cubic yards per acre of its top 
soil, I felt sure that my neighbours would reproach me with 
having ruined the field, so I cautiously left hidf an acre of the 
original grass undisturbed, unbumcd, and unrobbed. Twelve 
years have elapsed, it is still pasture ; but to this day I have 
Seen unable by any means to make the unbumed and unrobbed 
half-acre equal to the other porVioii. 1!\i&%:nA!Bea are coarse and 
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of inferior quality. This is a most encouraging fact for earth- 
burners. 

Professor Yoelcker has recently elucidated and explained 
the advantages of olay-buming, to which I might add the 
advantage of calcining, aud thus rendering more available 
an immense auantity of silica, for the stones in the clay are 
completely pulverized by the fierce action of heat. 

I nave observed the tendency of burned earth to sink down 
into and amalgamate with the subsoil, thereby facilitating its 
aeration. It also causes heavy lands to work easier, and in 
every way is a most cheap and effective way of permanently 
increasing the fertility of the soil. 

I believe the advantage arises principally from the improved 
mechanical condition of the sou, which admits a more free 
circulation of air and water. 

Our poor exhausted pastures on day lands, if ploughed and 
burned, would furnish abundant cereiu and other crops : this I 
have proved on my farm. — October, 1868. 

Burned Clay. — I am highly impressed with the value and 
profit of burned clay. Every farmer knows that the yeUow- 
ochrey subsoil of stiff undrained clays, free from calcareous 
matter, but full of iron rust, is, when first exhumed, poisonous 
to plants. Bum it into brickdust. and it at once becomes food 
instead of i>oison. Tou entirely change its chemical and phy- 
sical condition. 

You might roll the original wet birdlime-like clod into a ball* 
place it on your .mantlepiece and it would become as hard as a 
cannon-ball and shine as if varnished ; but when reduced by 
heat to brickdust, its tenacity and induration are for ever 
departed. Every portion of it becomes readily accessible to air. 
water, and manure. It is attractive, absorbent, and filtrative, 
instead of being, as formerly, sullenly unalterable and repul- 
sive. The seeds or germs of evil weeds which it contained are 
rendered, by calcination, food for other plants. 

I have rejoiced to see in my great clay fires stones of every 
sort and size shattered and reduced to siliceous, alkaline, ana 
phosphate dust, delightfully available to the growing cereals, 
whion, bv the chemistry of nature, make the glass of their 
straw and the phosphates of their grain from these now avail- 
able materials. 

I have reflected how many centuries it would take, of aeration 
and weathering, to separate those obstinate aggregations, which 
fire renders available in a few hours ! and every farmer knows 
how much more manure and cultivation is required to render the 
yellow subsoil profitable. 

I feel very strongly on this subject. It is one of the key- 
stones of heavy-clay profit. I have burned many thousand 
loads of brickdust ashes, but I ought to have burned more. 
There is no fear of exhaustion. With plenty of this clay 
under your five inches of ploughed soil, youVuKH^ ^a^^^as^^asX 
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mine of wealiih. Those passiye, and tiierefbre nselest, treasnrei 
which Dr. Daubenj bo aoly discovered, are rendered actiTe and 
profitable by bnminff. 

I look upon our Siaj subsoil as a doctor's shop fall of che- 
micals. If yon doubt it, dig up some subsoil yellow clay, shut 
it up in a drawer for a few months, and when you open that 
drawer it will remind you nasally of Apothecaries' Hall — ^by 
the yarious smells of its chemical compounds. 

We are too apt to for^t that, for thousands of years millions 
of reptiles, worms, and insects, have lived and died and decom- 
posed in our soils. For thousands of years the feathered tribes, 
carnivorous or omnivorous, have used our earth as their feeding- 
ground, their dunsr-heap, and their grave. Time has dissolveii 
their elements and the elements of their food, and the inor- 
ganics have been washed deep into the subsoil. The same may 
be said of our primeval vegetation. 

There is something very encouraging in the durability of 
burnt clay brickdust. It sinks i^raaualiy down into the obsti- 
nate subsoil, and mixes with it in minute granules, rendering 
it more permeable and more accessible to the roots of our crops. 
Fifteen years of practical experience have enabled me to come 
to these conclusions. 

When I first entered on my farm, the high-shouldered green 
lanes rendered fences of little protection. I burned the sides 
to a considerable depth, and carted the ashes on my fields, thus 
leaving the lands convex and self-drained. 

The cost of a ton of Peruvian guano, £12, would produce you 
480 loads, or cubic yards, of burned day-ashes— a permanent 
improvement for four acres of soil. 

How to improve Heavy Land cheaply where 
the Landlord's and Tenant's Capital ia limited.— 
I rent 46 acres of very stiff clay land adjoining my own, at £1 
per acre. There are no buildings upon it, and it was undrained, 
and consequently unprofitable to farm. ^ Not being then sure of 
a renewal of the lease, I determined on improving it as cheaply 
as I could, trusting to the remaining eight years of the lease for 
remuneration. 

There beincr a good fall, I drained one field 50 feet apart, 5 
feet deep, with 1-inch pipes, at the following oost : — 

64rod8of drains cut, and i^pes laid in at M. period.... 17 
1000 pipes at 13«. per 1000 o 13 o 

Totalpcracre ^2 o 

I then double-ploughed the land ; the leading plough with 
four horses, the second plough having five horses, bringing 
up immense clods of yellow tenacious pernicious clav. These 
clods, when drv, were collected and burned into brickaust ashes 
at a cost of 6a. per cartload of 27 bushels. About 10 loads of 
eh&lkperaere were also applied. Evw dace this was d<»M— 
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•leyen years a^o, — ^the draiiis discharge well dnring^ winter rains. 
In the spring the land does not appear to be so well drained as 
on my own land, where the drains are much closer, hat, not- 
withstanding, I always have had good crops since I drained 
and deeply plou|^}\ed it. Last year I had 6 quarters of beans 
per acre— and this year the wheat crop is estimated at 7 quarters 
per acre, the straw superabundant and like reeds. The average 
of my wheat crops upon this field has not been less than 5 
quarters per acre — and other crops in proportion. It req^uires 
no conjuror to show that such an operation has been highly 
remunerative. 

The other three fields were drained at a somewhat greater 
cost, at 24 feet and 40 feet apart, with equally satisfactory 
results. The deep, wide, and cheap drains thus pay weU. 

The crops I grow on such soil are wheat, mangolds, or tares, 
oats, clover, wheat, beans and wheat, and a proportion of winter 
tares, fed off in May and June by sheep, each eating 1 lb. of 
rape-cake per day ; tiie land is then laid up for oats the ensuing 
spring, and last year I had 11 quarters of oats per acre. 

If 1 take oats after mangolds, I apply 2 owt. of guano per acre 
for the oats. 

The red clover is taken once in eight years ; the first ^wth 
mowed for hay, and sold. The second growth, when fairly on 
the head,* consumed by sheep, eating 1 lb. per head per diem of 
old rape-cake. The following crop of wheat is a very strong 
one, and therefore I take a second crop of bearded rivett wheat, 
which (having 2 cwt. of guano sown with it) usually produces 
6 to 7 quarters per acre. After the two crops of wheat, the land 
is weU manured with farm-yard manure, ploughed in before 
winter by two ploughs, one following in the track of the other, 
and in the spring 2 cwt. of guano ana 2 cwt. of salt, scarified in, 
and a crop of mangold taken, followed next spring by oats, 
guanoed. Sometimes the wheat is followed by beans, and then 
wheat aj^in, before a root crop. 

Sometimes, to vary the crop, we take white clover and trefoil, 
and feed it all the year with sheep, eating 1 lb. of cake per day. 
You may then take wheat, beans and wheat. If you can sell 
your beans to your pig« or sheep at 10 per cent, loss, it is a 
great gain ; but, as a general rule, for sheep, rape-cake is cheaper 
than beans, and the manureal results more enriching to the 
soil. — October t 1858. 

Questions. — Were I about to hire a farm, I should do 
something more than merely look at it. Having satisfied my- 
self that mv capital would be fully equal to the undertaking, 
these wouldi be the questions I should ask : — 

1. Is it drained naturally or artificially, and what is it in 
geological formation ? 

* It is a grnt mistake to keep red clover fed down dose. By preventinff tlM 
•arftice development yon thereby prevent the formation and foil growth of tte 
foota, which m baa mntnUy aw food for tbtt wtneifc wtiki^ toaitomv 
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2. Has it been fanned according to rotation, or by a oontiniia- 
tion of com crops } 

3. Is there sufficient accommodation for stock, and proper 
housing for the farmer and labourers ? 

4. Are the fields small, the hedgerows excessive, and is there 
a large number of hedgerow trees ? 

6, Is the landlord a great game preserver ? 

6. Has it ever been subsoiled or deeply cultivated ? 

7. What is the probable in-coming valuation per acre } 

8. What is the rent, poor-rates, tithes and other taxes, i>er 
acre? 

Before I hired a farm I would take with me a labourer and 
dig a hole in every field, to the depth of 2 or 3 feet, that I might 
know the character of the subsoil, for herein lies the prospeot of 
your success or failure. 

The agricultural pie-crust, or ploughed soil, to the depth of 6 
inches, always looks pleasant enough and dark, but inside the 
pie you will too often find a most miserable contrast, incon« 
oeivably at variance with the deceptive surface which has been 
80 lone cultivated and aerated. There is nothing more instruo* 
tive tnan the contents of a 5-feet drain cut throup^h a field. 
Mere contents, when exposed to daylight, appeal lorciblj to 
agricultural common sense with reproachful truth. It is in 
inat 6 feet of subterraneity that you must look for your agri- 
cultural profit or loss; and yet I have seen many farms 
hiied without a spadeful of earth being moved or examined ; 
and I have seen many farmers, in a very brief period, leave 
farms so hired, minus their capital. 

If I wished to form an opinion of a farm bv its outside ap- 
pearance, I should examine it in March, before the ground 
was covered with vegetation ; again in the middle of May, to see 
whether the crops were '* going to Halsted Fair ;" and again in 
the end of July, just before harvest, when the corn and root 
crops would speak in eloquent language of their condition and 
feelings. ^ 

A man of judgment and capital may often hire some natu- 
rally good soil at a low rate, because the preceding tenan^ 
from various causes, has preferred growing weeds to corn, and 
the landlord may havo neither judgment, oesire, nor capital for 
improvement. A dilapidated farm, however good, naturally 
gets a bad name, and is often to be hired cheap by a man who 
will, by improvement, develop its powers. 

I would rather take a farm after a bad farmer, who took 
little from the land, owing to a large growth of neglected weeds. 
Here you have an abundance of unexhausted material which 
only requires conversion and availability. 

It is often found, too, that men take farms and miscalculate 
the cost of improvements. When their capital is aU expended 
they are obliged to make a sacrifice and leave, instead of being 
able to remain and reap the reward of those improvements. 
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Over-trading in farming is as inevitably ruinous as it is in. 
trade. Too much land and too little capital ends in failure. 

Beware of Valuations. — Knowing farmers, who aro 
going out, will work you a nice bit for fallows ploughed no end 
of times, whilst every scrap of rubbish that can be worked 
into a dung-heap and carted on these fallows will be called 
manure. If you are in a position to do so, offer a given sum, 
and thus test the probable claim before you hire. 

Cattle and Cow-feeding. —On this subject I would 
strongly advise a perusal of two admirable papers by Mr. Hors- 
faU, in vols. xvii. and xviii. of the Journal of the Koyal Agri- 
cultural Society of £ngland. The practical and soientilic facts 
there disclosed will enable you to render stock feeding a more 
profitable operation than tnat in general practice. The im- 
portant fact that his feeding-houses are kept at a temperature 
of 60"* during winter must not be overlooked. 

Lois-Weedon Culture.— To the £ev. S. Smith we owe 
a great debt of gratitude : he has practically demonstated that 
wnich Daubeney and Liebig have theoretically indicated — that 
our earth is fuU of passive or unavailed-of treasures, which 
become active and profitable by deep and frequent cultivation, 
and that by thus bringing the celestial and terrestrial elements 
in contact, a profitable agricultural fruition must necessarily 
result. 1 have had the pleasure of witnessing Mr. Smith's 
practice, and can testify to its success and advantage. Every 
one should peruse this little useful work. He may be said to 
have developed the theory and sentiments of that great master 
in culture, Jethro Tull. 

Equable Temperature for Stock.— I am convinced 
by observation that one cause of lung complaint in bullocks or 
heaves in pigs is a sudden change of temperature. I occa- 
sionally kept some spare bullocks in a barn ; once a month, 
when we threshed, the wind blew through it, and in oonse- 
Quence my bullocks never prospered. Pigs that lie on horse- 
dung or heated manure, and then walk in the ordinary air, will 
almost certainly get heaves or lung disease. Non-ventilation 
and a putrescent atmosphere will produce many diseases amongst 
live stock, and amongst human beings too. 

Exhaustion of Farming. — I have said elsewhere that 
the four-course syptem is not the most profitable with very high 
farming. Take care, however, to permit no exhaustion. Tno 
moment your fields show the slightest diminution of power, 
take a green or root crop, well manured, and feed it on the land 
with linseed-cake, rape-cake, or com. On a clay farm 1 should 
consider there was feebleness unless we got 6 quarters of wheat, 
10 to 11 quarters of oats, 6 quarters of beans, and 30 tons of 
mangold per acre, with abundant clover and other things in 
proportion. You may always regulate fertility by the quantity 
of stock kept ; although sometimes when stock and food aro 
Tory dear, it may be cheaper to uae artL&dal isiAiiSLt^* \^^^ 

T 
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oultivation is an essentialitjr. I assume that no farmer will 
allow of any weeds. You cannot have a great crop of any sort 
unless it has undivided possession of the soil. 

Thick £k>wiiig and Poor Farming : National IiOM 
oaiused thereby.— Taking Mr. Caird's statistics for our au- 
thority, one-ninth of the pi^oduce of our grain crops is used for 
seed, thus proving that our seed only multiplies nine times. 
Now, on my farm the increase is 40 for one in wheat and oats, 
and proportionately in other things. Surely this is strong 
evidence of the necessity for improvement. The economy 
would be, in seed alone ^assuming that mj quantity was uaea 
and my produce attained), nearly two miUions of quarters, and 
the increase to produce from fifteen to twenty millions of 
quarters. I fear that much seed is wasted by continuing the 
old broadcast system instead of using the drill and horse-hoe. 
Of course I would only reoommend my own quantity of seed 
on similar soils and under similar treatment. There can» 
however, be no doubt that we sow generally a great deal too 
much seed. 

Guano. — On a poor exhausted farm nothing: pays so well as 
guano ; it acts immediately, and thus produces a larger quantity 
of straw and food to make manure for the future. When iirst 
I took my farm, every sprinkle of it showed its eil'ect ; now, 
however, it is only occasionally needed, and its effect is not so 
very perceptible. For distant fields it is economical, by saving 
much cartage of farm-yard manure. Its effects in the oonser^ 
vatory, and on fruits as well as on flowers, are surprising. I 
apply it, mixed with chilled water, at the rate of 1 os. to a 

fallen, or somewhat loss ; too much would cripple the roots, 
always buy the best Peruvian guano. I agree with Baron 
Liebig, that purely ammoniacal manures enable a bad farmer* 
who sells all off and keeps no stock, to impoverish his soil by 
an exhaustion of the terrestrial ingredients necessary for the 
crop. 

Threshing-Machines.— Experience has taught us a lesson 
in this matter. Twelve years ago I used feeding-rollers, on the 
Scotch principle ; then we dispensed with them, and drove at 
greater velocity ; now I have put in Goocher's patent beaters 
and concave, which are found practically to prevent breaking 
of the corn, although they are like enormous cross-cut files* 
with the roughest possible surfaces: in fact, the two rough 
surfaces of the concave and beaters look just as if they must 
prind the com, whilst, on the contrary, it is found that the 
chaff is all sufficiently rubbed, and the com comes away xm* 
damai^d. With these concaves and beaters it is not necessary 
to drive with extreme velocity, nor is it needful to set the 
beaters so close to the concave as on the old plan. I ought to 
have the new patent shakers, but content myself at present 
with the old circular mkes. 

Should we consume our Straw, or tread it under 



TO FXED STBAW. 875 

foot? or should we consame our Green Crops 
carefully, or tread them down wasteftillyy and 
plough them in ? — I have tried both plans extensively, 
and have come to decided conclusions on the subject. If I 
had a doubt about it, that doubt was effectually removed by 
an attentive perusal of the facts so admirably collected, rens- 
tered, and tested, chemically and nhysically, by Mr. Horsrall, 
in his excellent paper on " Dairy Management," in the Boyal 
Agricultural Society* 8 Journal^ vol. xviii., p. 160. By this paper 
we may be assured that all agricultural produce pays better to 
consume than to plough in unconsumea. It is shown unmis- 
takably that straw has Qutdity and value as a feeding material, 
if properly prepared. Therefore it is as unreasonable to treaa 
it under foot as to tread in bean-meal, oil -cake, or other sub- 
stances. The question of bedding is settled by the sparred 
floors. The cost of preparing the straw for food, where steam is 
used, forms no impediment to its profitable use as food. A ton 
of straw may. by steam-power, be cut up into i-inch lengths 
for less than 35. per ton ; by hand-labour it would cost 6«. per 
ton. The steaming would cost very little ; but, even supposing 
the cost of boiling or steaming was 3«. per ton, still there would 
bo a manifest advantage in feeding out, and there would be a 
saving in dung-heaps or carting, in comparison with the ordinary 
process. Mr. Horsfall says, ** In wheat-straw, for which I pay 
355. per ton, I obtain |lb. of oil, besides 32 lbs. of starch, or (the 
starch reduoed as oil), IS^lbs. for I«. 2i<7., available for the pro- 
duction of fat, or for respiration. I Know no other material 
Irora which I can derive, by purchase, an equal amount of this 
element of food at so low a price." Mr. Horsfall can afford to 
give 35«. for a ton of wheat-straw, or 40«. a ton for bean-straw, 
to use as food, with a good profit ; but if he purchased it merely 
for the purpose of mannre, it would not be worUi more to him 
than 9». Id. per ton. 

For several y^wn I steamed nearly all my straw for my 
animals, horses included, and was enabled to keep a very large 
number. Owing to a change of bailiff and alterations in my 
buildiogs, rendered necessary by my increased family, I par- 
tially reverted for a couple of years to the old system of straw 
for bedding : I soon found that 1 could not keep half as much 
stock, and the whole affair was far less satisfactory. The same 
remark applies to green food as to straw ; any cost of preparing^ 
and cutting up is far more than compensated hj the advantage- 
ous conversion of the food by the animals which consume it. 
A very successful farmer of my acquaintance, who keeps mors 
than 1,500 sheep, puts down his horse-power in the field, and 
cuts up all his green crops into about i-inch length, mixing a 
little meal with it. I understood him to say that a man and 
boy, with the horse, will out up enough for 300 sheep daily. 
In wet weather, or when the food is too sacciilent, he mixed a 
little straw with it. 

T 2 
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If it were right as a principle to plough in farm produce 
rather than consume it, we ought to plough m our oil-cake, beiui 
and barley-meal, and hay, instead or giving it to the animaLi ; 
but Mr. Horsfall has shown unmistakably that, in the case of 
albuminous matter, it is worth twenty times more as food than 
as manure, and the same remark applies in degree to straw and 
other feeding-stufis. Feeders generally wouLd derive much 
advantage from a perusal of Mr. Hornall's excellent paper. 
The consumption of straw will, of course, necessitate a larger 
amount of capital in live stocK, sparred floors, and buildings. 
Mr. M'Culloch, of Auokness, obtains a better result from his 
stock by mixing his food with cut straw in boiling water, as 
described by Mr. James Caird. For the future I snail avoid 
sowing rape-cake in the soil, except where there is wireworm. 
Mr. Horsfall's experiments confirm my long-continued practice 
of using rape-cake as food for animals. By cooking the straw. 
&o., we procure animal heat cheaper from coal than from food. 



WHY DO WE WASTE OITB STBAW, 60 VALUABLE FOB FEEDING 
PUBPOSES? HOW HrCH SHOULD IT BE WOBTH FEB ACEE? 

This is a vital question for agriculture. For many years I 
have been gradually more and more convinced that stiuw has 
a considerable value for feeding purposes, for which alone it 
should bo used, in order to extract from it the largest profit. 

It is true that, when I have propounded this notion in the 
presence of practical farmers, tneir shouts of laughter have 
testified to their disbelief ; and I have smiled at their prejudice 
and miscalculation, in conscious conviction that they would 
gradually have to surrender at discretion. 

The quantity of wheat-straw removed from an acre of well- 
farmed clay, where tiie average is 5 qrs. per acre, would be 2 
tons per acre. Science has shown us tnat, ploughed in and 
considered as manure, its worth is but 9s. 4d. per ton ; while, 
used as food, it will, if properly prepared, realize a value of 
40s. per ton. Now, what farmer would knowingly throw away 
£2 to £8 per acre, in so economic a business as larming^ and 
yet, tills is literally being done over millions of acres. 

If it be denied that straw has a greater value as food than as 
manure, it would, by parity of reasoning, be desirable to com- 
pare the manurial and feeding values of oO-cake, barley, beans, 
peas, hay, and roots. 

Whilst my farming friends ridicule my dislike to ploughing 

in straw, they would stand aghast at my proposing to them to 

plough in their barley-meal, Imseed-c^e, or other leeding ma- 

teidaJ. But I can see no difference : the folly or error is in each 

caae equal, and the loss compaxatWd^ %a ^sc^t« 
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Whence does this sing^alar dishelief arise ? Simply hecause 
the straw, in an unprepared condition, is not in an available 
condition as food. 

I purpose to give a practical illustration of this question, by 
a statement of my own proceedings ; but every one who would 
understand the question in its most comprehensive view should 
sttidt/ Mr. ^ Horsfall's admirable papers on dairy management, 
in the Society's Journal, The whole feeding question may be 
considered as greatly developed by those papers. 

The question of converting both our straw and our roots more 
advantageously than we now do, is a true breeches-pocket 
question for the British farmer ; nor are the public less inte- 
rested in the more abundant supply of meat which would 
naturally follow the more economic use of our straw and roots. 

The general appearance of thriving animab is unmistakable. 
If, after feeding, they lie down contentedly, free from restlessness, 
all goes on well. Such is the case with my 10 young shorthorn 
bullocks, of Irish breed, about 30 months old, which were bought 
in at £9 each. 

They consume daily— 

9, d. 

816 gaUons cut wheat-stnw 

6 do. rape-cake 2 

5 do. malt-combs 44 

6 do. bran 6 

Moistened by 

20 gallons of hot water (bean straw requires twice the 

qoanti^) 

300 lbs. of mangd-wurzeL 1 4 

In round numbers, they cost at the rate of Ss. 6d. i>er week, 
independent of the wheat-straw. If I valued the wheat-straw 
at 40s. per ton, it would add 2s. 6d. to their weekly cost. The 
roots I value at lOs. per ton. The animals are in a fattening 
and growing condition, and evidently are advancing remune- 
ratively. This we can judp^ of by their appearance, as I have 
not, like Mr. Horsfall, a weighing-machine for cattle. Nothing 
tests the value or force of food so soon as milking-cows. I 
strictly adhere to Mr. Horsfall's proportions of food for mine: 
and tne result is an ample supply oi milk, and an increase in 
condition. 

The food for each cow is as follows, daily:— 20 lbs. straw 
chaff; 8 lbs. of hay; 6 lbs. rape-cake; 2 lbs. bean-meal; # lb. 
of bran ; f lb. malt-combs ; 35 lbs. mangel or swedes. Cost 
(without straw), 7s. 7d. -per week. 

The whole question may bo said to hinge upon the condition 
in which the mod is administered. It must be moiet and warm; 
and the animals must have proper warmth and shelter. As a 
general rule, this is not the cose throughout the kin|rdom : 
hence much food is wasted or misapplied. Were I to give my 
bullocks the same quantity of eat «txv9« m ^ ^ ^^»^fc^*^Esss^ 
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would not eat one-half of it ; and, besides, they would be mt- 
lees and dissatisfied. This I know from experience. 

I will now describe my mode of preparation, and then cal- 
ealate the cost. 

I do not use the ordinary dote steaming apparatoa, but a 
number of cast-iron pans, or coppers, each capable of containing 
250 gallons. These are set in brick-work, with a four-inch 
space around them, each space connected with the adjoining 
one by a six-inch earthen pipe. 

Into these spaces, and around these coppers, oironlates a 
portion of the toeute sUam from the engine, after haying passed 
through the cylinder. 

I should state that a close vessel of water, connected with the 
supply tank, is kept in a nearly boiling state by the waste 
•team, before it passes around the coppers, and a Teztical four- 
inch pipe takes away the steam after it has passed around the 
coppers ; so that so long as the steam-engine is at work, the 
steam flows around the coppers, after heating the elose vessel 
of water, and then passes into the atmosphere. 

The coppers are all sunk into the earth, so ts to stand level 
with the floor. By this means, when an extra supply of food 
is required, it may be piled up in a mound, and Kept hot for 
two or three days. 

The straw chaff, cut fine and sifted, is thrown dry into the 
copper, twenty-seven gallons at a time, and then the proportion 
of malt-combs, bran, and rape-cake strewed over it ; then a 
pail of hot water (drawn from the hot-water vessel dose at 
hand) is thrown over it, and it is all incorporated by mixing 
with a steel fork, and tcell trodden down ; then another twenty- 
seven gallons of chaff, with the other materials and hot water ; 
another mixing and another treading down, until the copper is 
full and solid : and if extra quantities are required, it may be 
continued in the same wav above and around the coppers, but 
it must be moist and solid (if too wet the animals will not eat 
it). The larger the mass, the longer it remains hot. 

Practically, we find we can in winter manage if our engine 
only |(oes twice a week ; but as a general rme we work it for 
grinding* irrigating, thrashing, &c., more often than that. The 
mass of subterranean brick-work absorbs the heat from the 
waste steam, and holds it for several days. 

The heat so obtained costs you nothing, for it would be wasted 
in the atmosphere. 

I think tne time will come when fanners will turn it to 
several useful purposes. 

Animals will eat rape -cake abundantly, when so mixed and 
dissolved, but not when dry. 

This is an admirable food, and it should be administered, 
more or less, through the whole year. 

I should sa3r that our roots are cut either by a Gardner or 
Bentdll, and mixed in the mon^r with the warm steamed chaff. 
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There will be no blowing, griping, or scouring:, with food so 
prepared, and the animals eat it as hot as they can bear it. 

In my earlier career I reared first forty and then fifty calves,^ 
and sold them as fat bullocks, so treated, never having been oft* 
the boarded fioors for two-and-a-half years, and never having 
had straw under them. 

The ten bullocks I am now feedinj^ are on sparred floors. 

The cost of cutting a ton of straw into chafl^ one-fourth of an 
inch long, may be taken at 3s. to 4s. The trials of ohaff> cutters, 
as reported by the judges in the Royal Agricultural Society* s 
Journal^ shows that 112 lbs. or more of hay could be cut in 
three minutes by steam power. It would be well, however, to 
double that time^ or cost, because we know on such occasions 
that everything is in "competing order," which could not be 
expected on a farm. Therefore, 2s. a ton for hay, or 4s. per ton 
for straw, would be a liberal cutting-np allowance by steam 
power. 

If we are to consume all our bean, barley, wheat, and oat 
straw, we must keep our animals on sparred floors, or on burned 
clav, and we must invest more capital in animals, and shall 
make much more meat per acre. If a ton of straw will make 
40 lbs. of meat, and if two tons of straw are grown per acre on 
our cereal and pulse crops, it would be four score of meat per 
acre over the whole of the cereals and pulse. 

Oh ! but where is your manure to come from, if yon eat your 
straw ? 

Why your animal, by this mode of feeding, consumes 560 lbs. 
of rape-cake with every ton of straw. This is better than lit- 
tering the yards by cartloads in wet weather, to sop up the 
water, and save some of the liquid manure which would other- 
wise be washed away by rain from untroughed roofs. 

But what feeding property is there in straw ? 

A good deal of hilarity was excited at our London Farmers' 
Club the other day, by my stating that every 100 lbs. of wheat 
straw, contained the equivalent of 16 lbs of oil. Since then, I 
find I have understated the case, and that really each 100 lbs. 
of straw contain — see Morton's admirable Cyclopaedia, vol. 11, 
page 1153 (Voelcker's analysis)— seventy -two per cent.! of 
muscle fat and heat-producing substances, of which twenty- 
seven per cent, are solnble in potash, and thirty-five per cent, 
insoluble. 

The soluble fattening substances are equal to 18} lbs. of oil 
in each 100 lbs. of straw. 

In conclusion, I would recommend every feeder of stock to 
study Mr. Horsfall's papers in vol. xvii., page 260, and vol. 
xviii., page 150 of tiie JRoyal Agricultural Society* s Journal, 
They will enlighten his mind, dispel his prejudices, and increase 
his profit. 

If by his system of feeding 14 lbs per week of meat and 
3 lbs. of internal fat can be gained by each ML-sized animftL 
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(and I am sure this can be done as an ayeragre), I know of no 
other system which will exceed it in result, or equal it in 
economy. 

The consumption of straw, in the way here suggested, would 
produce a very great increase of meat, manure, and com. 

If supplies of this warm food were conyeyed to sheep in our 
fields, in cold and miserable weather, many losses would be 
avoided, and our turnips would make more mutton. 

In order to provoke a discussion and examination of this 
subject, I send this communication to several papers, and shall 
probably enlarge upon it in some future papers. 

Feb, 2Sth, 1869. 



By Mr. Horsfall's mode of feeding you may get the manure 
without cost, and a handsome price for your straw and roots. 

The following facts, deduced from liu. Horsfall's paper, will 
show that 1,000 lbs. of Swedish turnips, or 100 1m. dry are 
worth Is. 9jd. as manure, whilst 

100 lbs. ofhayare wortii 1 li 

100 lbs. of straw 5 

100 lbs. of bean-meal S 

100 lbs. of oil-cake 3 1} 

100 lbs. of Indian meal 1 l| 

100 lbs. of locust beans 5 

Here is an instructive and interesting comparison with a 
vengeance ! A ton of Swedish turnips are worth, as manure, 
4s. per ton, or nearly half the manurial value of a ton of straw 
or locust beans. 

Oil- cake or rape-cake are worth, as manure, £3 Ss. per ton. 



Sub- Irrigation combined with Subterranean 
Drainage. — Referring to Mr. Scott's letter annexed, it is easy 
to appreciate the advantage of the system. The grass having 
by its roots drained the soil of its moisture, you saturate the 
land to its surface by admitting water from the river, and stop- 
ping the drains. This done, turn the taps, and permit tne 
water to flow away, leaving in the soil as much moisture as it 
chooses to retain by capillarity. This operation repeated as 
required, is an admirable and very profitable mode oi aeratins" 
the subsoil, and stimulating an abundant vegetation. It should 
never be forgotten that aeration by filtration and capillarity is 
one of the most profitable advantages resulting from drainage 
and irrigation. 

"18, PAELIAMEirr-STBEKT, 

•* London, July isth, 1869. 
" Deab Sfr,— I have drained and sub-irrigated a hundred 
acres of meadow land belonging to Squire PreaB, of Tyringham 
Mall, near Wolverton Station, and vn \a Ut on the water to- 



GBEAT ABYANTAGES OF STEAK. 281 

morrow evening: and on Wednesday, and if you know any one 
interested in such a work, I shall be happy to show it to them in 
operation. The meadows are two feet under the surface of the 
nver Ouse, from which we irri^te ; and as the land is drained 
from four to five feet deep, we have a pressure of irrigating 
water of upwards of six feet. The work nas cost under £6 an 
acre, and has added £2 per acre per annum to the value of the 
land. It is all regulated by taps and keys and sluices, the same 
as the New River water supply to houses. 

" I am, dear Sir, yours respectfully, 
" I. J. MEcni. Esq." ** Thomas Scott." 



ON THE ADVANTAGES OP STEAH IN AOEICULTXJBE— HOW PAR 
THEY HAVE BEEN AVAILED OF. 

Read before the Centbal Farmebs' Club, London, -STay, 
1859. — I purpose, first, to review the general benefits conferred 
by steam, to estimate the extent of its use in our manufactures, 
locomotion, and mercantile marine, and to Aee in what relation, 
in this respect, agriculture stands to the other industrial occu- 
pations of the kingdom. I shall also glance at the progress of 
steam culture, recognize with gratitude the merits of its early 
pioneers, and indulge in an opinion of what our use of it in 
culture ought to be, and ultimately will be. I shall also con- 
sider the question of fixed or portable engines, the value of 
steam for irrigation and drainage, on what sized farms an engine 
will pay, and add some practical hints about steam-engines and 
boilers. 

Nine years ago I addressed a rural audience on this subject 
with the following introduction, which so exactly represent* 
my present feeling that I repeat it : — 

*' Steam — mighty steam ! The term suggests a thousand 
pleasing and profitable reflections ; that marvellous and almost 
invisible power which brooks no opposition — which never tires. 
Scouring the plains, piercing the hills, threading the valleys, 
and ploughing the wide ocean ; mastering, with indignant ease, 
time and space, wind, water, and seasons. The varieties of its 
power may well amaze us : here it is wielding the ponderous 
hammer that gives shape and consistence to gigantic metallic 
masses ; there it weaves the gossamer web, or twists the slender 
fibre; it plunges the hardy miner deep into the bowels of 
mother earth, and raises from her lap her mineral and metallic 
treasures — these glow and flow with liquid meltings at its 
powerful blast ; here it is printing: bwik notes, there it is coin- 
ing golden sovereigns ; to-day it is preparing food and clothing 
for the body, to-morrow it feasts the mind, spreading far and 
wide, in countless numbers, the broad-sheets of intelligence. 
Instruments of death and of preservation alike acHiowleage its 
power. 
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" What a oomprehenBive word is this said steam. It means 
peace, progression, civilization, education, abundance, and 
cheapness; it is the death-blow to monopoly and privation. 
Ignorance and prejudice shrink away at its approach ; the iron 
barrier of separation is broken by it ; the interposition of time, 
of distance, or of poverty no longer wounds the tender affec- 
tions ; it increases alike our political power as a nation and our 
morality, for the increase of physical comfort must, in a Chris- 
tian communitv like blessed England, predispose to moral 
good. But if this all-pervading power clothes the body with 
elegance and cheapness, and stores the mind with knowledge 
ana intelligence, con agriculture alone escape its influence? 
Impossible. It must and will feed, as well as clothe, the people 
cheaply. The landlord or the farmer who saves his time and 
his money by the concentrated power and speed of a hundred 
horses on the rail, or five hundred on the ocean, must draw com- 
parisons and conclusions adverse and disparaging to our present 
slow and crawling system of agricultural mechanics. The 
general application of steam in agriculture involves a thorough 
change ana reformation of our fiurming system. It is a ques- 
tion of more capital and less land, both for landlord and tenant. 
It is a question of a compensation for unexhausted improve- 
incnts, or an ample protection of tenure by lease ; and it is a 
Question of public registration and easy transfer of landed pro- 
perty. It will compel a more accurate observance of the laws 
of mechanics, and will sharpen the intellects of the agricultural 
labouring community. In a word, the employment of steam- 
power in agriculture will compel or induce a larger employment 
of labour and production of food. Drainage, deeper cultiva- 
tion, open fields, good roods, better buildings, more live stock, 
and less weeds, must and will be the concomitants of agricul- 
tural steam-power; for steam-power means amendment and 
progression. It would be a curious statistic could we accurately 
Know the number of horses that would be required to produce 
a power equivalent to that now in action by our fixed, locomo- 
tive, and marine engines. I apprehend that, if the wholo 
surface of England were sown with oats and cropped with grass 
for hay, there would not bo enough to feed the requisite number 
of horses ; and if there were food enough we must have whole 
towns of stables, streets of harness-makers, and squares of 
farriers and veterinary surgeons. 

" Well, then, but for steam, the happy inhabitants of merry 
England could not and would not have those luxuries, comforts, 
or necessaries which they now enjoy. Honour to that departed 
philosopher whose sagacity and perception, under Divine Pro- 
vidence, applied the bubbling resistance of our tea-kettles to 
the most noole and useful purposes of humanity." 

My Opinion of BritiBh Agriculture.— While the agri- 
cultural community is congratulating itself on its rapid pro- 
Sress, and while our talent/^ frieud Monsieur de la Tr^honnais 
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is holding ns np to his coantrymen in France as models of a^- 
cultural progress, your humble servant is lamenting' our agri- 
cultural backwardness and imperfection. This discrepancy of 
sentiment may be readily accounted for. They compare the 
present with the past. With them the extensive background 
of non-improvement throws up in pleasant relief the bright 
spots of progress. With them the exceptions excuse the rule. 
With me they do but condemn it, and point to its amendment. 
We may admit that much of our light and self-drained land is 
very much improved, and in many districts very highly farmed ; 
but that extensive portion of our island called, cold, stiff, tena- 
cious clay, fifteen-sixteenths of which are still undrained, is to 
my certain knowledge in a most unsatisfactory and unprofitable 
condition, as regards the interests of landlord, tenant, and the 
country at large. 

!Now it is, in my opinion, precisely these soils which, when 
improved, are the most dependable for a result, containing, as 
they do, an undeveloped treasure of ammoniacal and phosnhatic 
fertility. Those gifts have not yet been availed ot, ana it is 
steam cultivation alone, after drainage, that can place those 
subterranean treasures at our disposal. Mv observation of the 

S resent cultivation of our stiff clays would give an average 
epth of about four to five inches — all below this may be con- 
sidered an unknown and unimproved territory. It is true that, 
after drainage, the filtration or percolation of water and 
manure will gradually and certainly aerate and improve the 
subsoil, but the process is too slow fur these quick-moving 
times. 

You want rapidly to dry these dead and saturated masses by 
atmospheric exposure. The dense and closely-packed mass of 
infinitesimal granules must be separated by pulverization, so 
that the millions of almost imperceptible fibres may iutrodnoe 
themselves without difiiculty to the hitherto unapproachable 
but fertilizing ingredients of the subsoil. 

Liebig, and our other great chemical lights, have proved to 
us that every breath of air that passes over newly-exposed clay 
abstracts from it its moisture, and in exchange blesses it with 
ammoniacal and fertilizing gases. 

As you follow the steam cultivator on a dr jr day instantaneous 
exhalations strike your nostrils, and convince you that the 
earth is a great apothecary's shop, full of chemical compounds. 
The rough and lightly-laid fallow absorbs the fructifying sun- 
beams, and imparts to the air in contact with it an expansive 
heat, which causes it to rise in wavy playfulness in its struggle 
through the superincumbent but colder atmosphere. 

The rusty-looking iron of our so-called poor clay subsoils, 
makes greedy claim upon the passing ammonia. A volume 
might be written by our chemists upon the advantages of eva- 
porat ion, percolation, dews, frosts, fo7S, and sunshine. 

Jethro Tull was the prince of cultivalotft, Vi^X. XJaa '^«c^»^ 
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artificial drainage defeated all bis calculatioiis. The Rey. Mr. 
Smith, of Lois WeedoD, is the great Jethro Tall of the present 
day. Fifteen ^^ears ago I was oonyinoed that on onr stiff yellow 
days' oultivation was more important than manure ; acting* on 
that conviction, after I had drained my land, I broke it np with 
three horses, six other horses following in the same track, with 
Smith of Deanston's great subsoil plough. Our labourers called 
it a little earthquake, and my crops nave never forgotten it ; 
but for all that, I saw how costly was horse-power when deep 
oultivation was attempted, and now necessary it was that we 
should apply steam to get a yard deep of cultivation instead of 
ten or twelve inches. 

Agrioultural Doubts about Steam.^1 confess I was 
Tery much astonished that our pronessive friend, Mr. B» 
Smith, in his recent lecture to this club on agricultural pro- 
gress, should describe steam culture as '* yet a venture." I 
consider steam cultivation an accomplished fact; profitably 
accomplished, and therefore practically attamed. 

It is impossible to deny with truthfulness that both Mr. 
Fowler's and Mr. Smith's plans are practically proven and 
sealed with the stamp of superiority over horse-power, both in 
cost and effect, by the award and medal of the Royal Agricul- 
tural Society of England. From my own observation of both 
these plans, I am sure it will pay to use them. 

Had I not my fixed steam-engine, I should at once adopt the 

Sractice, although my land has all been already very deeply 
isturbed, but I suppose I must hire a portable enicine. As 

A Proof of the Advantages or Steam Cultivation^ 
let me mention the following fact: — At my ^reat gatherinf^ in 
July, 1866, Mr. Fowler's steam-plough, with the subsoiler 
attached, cultivated two stitches of clover lea, being part of a 
field on which wheat was to be sown in October. Although that 
iield had been formerly subsoiled, and forked by manual labour. 
Fowler's subsoil brought up and exposed to view some undis- 
turbed nastv ochrey and rusty subsoil. Some of our agricul- 
taral frienos would shrug their shoulders and say nothing 
would grow on it; but mark the result. In October or No- 
vember the wheat was duly drilled over the whole field ; as 
soon as it came up, and in every stage of its growth, those two 
stitches shewed tneir superioritj. After harvest, the field was 
all manured and du^ with the fork, and produced a fine crop of 
mangel in 1858. It is now (April 1859) in wheat again, ana in 
til is early stage of growth, tno two stitches— steam-ploughed in 
1856-;-8till shew a superiority ! My men c(dled my attention 
to this only on a recent occasion. 

But who can seriously doubt the benefits of deep cultivation 
on strong clays after drainage ? After the recent showers, I 
could see the deeply-moved soil, over drains, shewing light- 
coloured and dry, whilst the intermediate spaces were dark and 
damp. 
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It was deep cultivation that did this, producing facile aera- 
tion, powerl'ul capillarity, and rapid evaporation. 

It proves that a yard or four feet deep of cultivation is not a 
bit too deep ; and when I remember that at my friend Dixon's, 
near Witham, a parsnip was pulled up whose roots were 
thirteen feet six inches long:, and 'then broke off, I seriously 
believe that we have no present idea as to what depth of 
cultivation and drainage we shall ultimately arrive witib steam 
power. 

Why did that parsnip go so deep ? Because the earth had 
all been moved to the depth of fourteen feet. It had been a 
brick-earth pit, filled up with soil from the adjoining land, 
when it was necessary to open a new pit ; air and water had 
circulated freely to the depth of fourteen feet. It is not what 
an operation coste, but what profit it pays, that must guide us. 
The shilling fiail is superseded by one that coste £300, as a 
matter of economy and profit. Who is to say that we shall 
not have scarifiers or grubbers whose tines will graduall]^ go 
four, five, or six feet deej), drawn by a 100-horse power engine } 
Am I visionary in anticipating such a result? Is it more 
astounding than Fowler's draining plough, drawing, as it 
were by magic, ite lines of pipes, like ropes of sausages, deep 
into the bowels of the most obstinate clays ? And here I should 
consider myself ungrateful indeed did I not record my admira- 
tion of, and ffratitude to, that spirited and far-seeing man, who 
has devoted his fortune and his mind to the successful realiza- 
tion of what agriculture once considered a romantic and chime- 
rical idea. 

If my anticipations are to be realized, let our shallow drainers 
deepen their ideas and spare their pockete. 

Our present Plans of Steam Cultiyation.— My public 
position, as an agriculturist, brings me to many^ an anxious 
and intelligent inventor, whose sleepless mind is worn and 
absorbed by the great one idea, and who languishes for the 
wherewithal to develop and give a practical bearing to his 
thoughts. I often feel, as I listen to the anxious and confiden 
tial communication, how much must be done and suffered ere 
the practical public will avail of. and pay for the inventor's 
genius. We ought to feel grateful to those who I know have 
devoted their money and time to the improvemente in ma- 
chinery. 

It is not my intention to make invidious comparisons between 
the various means for steam^ culture. Let each one consult the 
judges' decision, as given in the last number of the Royal 
Agricultural Society's Journal. Let him spend a little time 
and money in watohing the practical operations which are now 
BO extensively going on, to which access is so liberally granted, 
and which are so accurately described by the various agricul- 
tural publications of the day. Years ago I ventured to predict 
that we should soon have forty different m<(>dfi:«^ ol ^\»«s^^:^&^« 
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yation. Such an idea is rapidly approaching realization. We 
have now — 

1. Fowler's Draining: aud Trenching Ploughs. 

2. Smith's Scarifiers. 

3. Williamtt's ditto. 

4. Boydell's Traction Engine. 
6. Bray's ditto. 

6. Komaine's Cultivator. 

7. Fisken's Plough. 

8. Bickett's Archimedean Cultivator. 

9. Halkett's Railway System of Steam Culture. 

And I know of others which are yet to meet the puhlic eve. 

I rejoice in the pungent and gladiatorial rivalry on this sub- 
ject which fills the columns of our agricultural newspapers. 

The steam-press is developing steam cultivation— drawing 
the attention of even thelag-Mhinds of agricoltore, and making 
them progress in spite of their prejudices. 

I have no fear but that each claimant for public steam favour 
will meet his reward according to his merits. Agriculture is a 
fine open field of comparison, if people will but k£^k at it. 

I recently saw Mr. Smith's Steam Cultivator (made by 
Messrs. Howard) at work on a farm of stiff soil in Mertford- 
shire. Its work appeared to me simple and perfect. It was 
smashing up or grubbing the land four-and-a-half to Aye inches 
deep at the cost of one shilling an acre for coals, two-shillings- 
and-sizpencc an acre for manual labour, and something for the 
wear and tear of the steam-engine and steel-wire rope, &c. 
The rope was much smaller than one's little finger, say nine- 
sixteenths of an inch diameter. I have often heard heavy land 
farmers say that they should like to have horses without feet ; 
this is actually the case with steam, which cultivates without 
pressure or consolidation. 

Halkett's Guideway Steam Cultivator.— I cannot 
pass bj, in silence, Mr. Halkett's noble efforts to efiect the 
operations of the farm on a grand scale by an entirely novel 
process. Having witnessed the operation, I was struck with 
the simplicity and unerring accuracy of the work done, as well 
as by the application of the whole power of the engine without 
rope, and- with a mere fractional friction. Every one who 
heard Mr. Halkett's paper read before the Society of Arts 
must have retired with a conviction that the subject was worthy 
of the most profound consideration, and of a fur national trial 
on a large scale. 

Who is to do this and find the means is another question. I 
have never yet heard any one dispute Mr. Halkett's calcula- 
tions. When I see that 240 tons weight can be drawn on a 
railway, at a speed of twenty miles an hour, a whole mile for 
two-penny worth of coal, I feel that the whole question hinges 
on the calculation of what sum would be sufficient interest for 
wear and tear, and first oo&t oi hi% i^to^^Mftd. tailmay , I exhibit 
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a photojirraph of tbe machine in operation, performing Tarions 
farm labours. 

If our unduly costly railways pay the shareholders an interest 
equal to consols, and yet take us as cheaply as the old ooach» 
saying; three-fourths of our time, is it so Utopian to imagine 
that similar causes should produce eoual effects in agriculture^ 

Is not time, ia horse and manual labour, as much money as 
time on the rail ? 

By-the-bye I have just heard that BoydeU's traction-engine 
is drawing coals into Manchester, from a colliery, at one penny 
per ton per mile, on the high road. It always surprised me 
that railway buffers and springs were not attached to the 
machine when it had to draw ploughs or scarifiers. But for 
these buffers and springs, our railway engines would be 
breaking their chains, and doing much mischief by sudden 
concussion. 

I hear that as much as £10,000 has been expended on 
Komaine's cultivator since I lent my aid to its introduction. 
The inventor is still sanguine of success, jud^g from its 
operations in Yorkshire, but a large expenditure is yet required 
for its full development ; it is intended, I believe, to fit it with 
Boydell's wheels, or something on the same principle. I deeply 
regret Mr. Boydeli's severe indisposition, arising from nis 
anxious and unwearied exertions about his traction engine. 

I have received the following from Mr. Hail, who nas used 
Fowler's plough for some time. It will be seen that he works 
at very high pressure : — 

" Navestock, Essex, April 26th, 1859. 

"Dear Sib, — I find in practice that my portable engine, 
working at three hundred and twenty lbs. pressure, consumes 
eight hundred and fifty pounds of coal, worth eight shillings 
and sixpence, per each day's work of ten hours, while drawing 
Fowler's four-furrow plough, by the wire-rope system ; and six 
acres is a fair day's work at present, and which requires three 
men and two boys, and one horse for water. 

" This same engine was worked with Boydeli's wheels as a 
direct traction, arawin^ Fowler's (same) ploughs. To work 
ten hours, and plough six acres, she required eleven to twelve 
hundred pounds of coal. ^ 

** She therefore consumed about a quarter of her fueL to 
propel herself, besides the damage done to the land by ner 
wheels, which was fatal to that principle for cultivation — ^but 
to be enabled to proceed into any field, without horses, is a most 
valuable acquisition. 

*• My fixed engine, working at one hundred and twenty lbs. 
pressure, consumes five hundred- weight of coal in twelve hours, 
driving one pair of barley-stones, grinding eight bushels i>er 
hour ; and two pairs of wheat-stones, grinding four bushels per 
hoar eaeh. — I remain, Sir, yours very truly. 
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" F.S. We worked this eng:iiie at two hundred poundB pns- 
sure, and then four hundred weight of coal performed the same 
quantity of work as the five hundred weight at one hundred 
and twenty pounds now does. 

" Since the mill was humed down, in 1845, 1 have thought it 
prudent to reduce the pressure." 

We must not forget 

The Pioneers of Steam Culture.— Years since I had 
the privilege of inspecting Lord Willoughbv D'Eresbys steam- 
ploughing in Lincolnshire, worked by the " Califomia«" a 
portable steam-engine exhibited in the Crystal Palace of 1851, 
one of the most perfect and powerful portable endues I ever 
saw. Again, we are much indebted to the Marquis of Tweed- 
dale for the Tester steam-ploughing, which ought to have oon- 
yinced the agricultural world long ago not to be afraid of ex- 
posing a hea\n^ subsoil to atmospheric influences. 

Then, Mr. Usher, of Edinburgh, has strong claims on our 
thanks and sympathy, when we consider the large sums he 
expended on producing his steam cultivator. 

Experimenting is no joke. I believe that to perfeotionate 
these implements has cost the inventors a fortune of many 
thousands. 

Comparative Value of Horse and Steam-power. — 

We are much indebted to Mr. John C. Morton for his able paper 
on the cost of horse-power in the Royal Agricultural Society's 
last journal, but, if I had any doubt be&re, that paper has 
convinced me that horse-power is at least from 50 to 100 per 
cent, dearer than steam, where the latter con be brought to 
bear. If manufacturers were asked even to make the compa- 
rison, they would ridicule the idea, and tell you that but for 
steam you could be neither clothed, housed, nor fed. What 
a manufacturer wants and uses is "power**— cheap, untiring 
power, — and is this not exactly what the agricultural cultivated 
requires? 

r^ow, you can never get combined or continued power with 
horses in any number. When first the Mole Plough was tried 
on a stiff clay in Essex, before the introduction of the caftan, 
upwards of 30 horses were attached to it, and a very Babel of 
confusion^ ensued. In their struggling attempts at unifoim 
draught, the outsiders compressed those in the centre until a 
cloud of steam arose from the excited and oppressed animals. 
Compare this with the tranquil grandeur of a twenty, fifty, or 
five-hundred hor8e-x)ower engine. 

In comparing horses with steam, we could only allow a horse 
to work full collar, toiihout intermission or rest^ for four-and-a- 
half hours— that would be an ample day's work, and it would 
eost 2s., because a large well-fed draught-horse cannot be kept 
for less than £30 per annum. 

Let us see what my own steam horse costs working ten dear 
hotirs per day, fall collai ; and my engine is not oi the latest 
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improvement, having been in use ten years. The exact measure 
of one strong horse-power in steam is the evaporation of six 
gallons, or sixty pounds of water per hour. My own en^d 
evaporates iifty-four gallons per hour, and, therefore, gives nine- 
horse power, working ten hours per day, whioh is equal to 
eighteen real horses working five hours per day. 

^ a, d. 

I bum half a ton of diut coal, at 9« 046 

Cartas« 10 





Hone-power would cost 4^1 7«. 

One labourer, at 2s. x>er day, manages my engine, feeds it» 
and cleans it. 

How much more would it cost to attend on eighteen horses ? 

I could enlarge upon this comparison in extetiso, but in these 
days it is only in agriculture that such a question would be 
entertained, and I must say I feel humiliate that my friend 
Morton, in his recent excellent pa^r, has taken so favourable 
a view of the endurance and avflolability of horse-power as 
compared with steam. 

In the great Cornish pumping-engines, whioh are considered 
as the most economic in combustion, coal being dear there, three 
pounds of coal per hour will produce one horse-power, so that 
assuming that four hours' incessant work would exhaust a 
horse for twenty-four hours, twelve pounds of coal, costing fire 
farthings (or twenty shillings per ton), would do as much work 
as a horse which costs 2s, This is no exaggeration, — even the 
common portable agricultural engines, which are far less econo- 
mical in fuel than the fixed condensing engines, will, when in 
perfect order, produce a day's work equal to one-horse power 
lor twenty-four pounds of ooal, or twopence half-pennjr. The 
trials of these engines by the Royal Agricultural Society, as 
reported by the judges, shew a consumption of about five pounds 
of ooal per horse-power per hour. 

A very respectable miUer assured me that he once, for a 
wasrer, ground two hundred quarters of com with fourteen 
shillings and sixpence worth of coal, which would be under 
twopence per quarter, or about one farthing per bushel ; and I 
know that with the common Cornish boiler, and non-condensing 
liigh-pressure engines, the ordinary fuel for grinding is only 
one penny per bushel. 

How the increased i>oi>u1ation of this country could be fed 
had we to depend on wind, water, or horses, is beyond my 
comprehension. 

We see, in fact; that almost everywhere a steam-engino is 
attached to the wind or water-mill, and, in addition, we have 
great steam mills at many of the ndlway stations. ^ 

Considering that a yaat number ol i[ftMm-«&92QS^«xA'^^»sA. 

V 
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night and day, it may be fairly estimated that one-horse power 
worked twenty-four hours, is equal to the labour of six real 
horses for the same period. 

TaJce an Atlantic steamer that steams unceasingly night and 
day, and suppose her power to be one thousand steam horses, 
you would require six thousand real horses to do the work ! ! 

To imagine what space so many animals would require, their 
food, water, attendants, bedding, harness, and shoeing, seems 
an impossible absurdity ; and yet, practically, when a farmer 
uses a horse where he might use steam, he is in an equally 
ludicrous and unprofitable embarrassment. 

This brings me to the conclusion : — 

On how small a Farm will a Steam-en^dne pay, 
and what has a Steam-engine to do on a J^armP— 
When 1 speak of the general application of steam-power in 
affriculture, 1 assume an improved and profitable condition 
of agriculture, very different from that whioh unfortunately 
generally exists ; but let me take a well-regulated and well- 
drained farm of two hundred acres or less, making fire score 
of meat per acre (1 make more than ten score, the labourer 
makes thirty-two score), there will be plenty to do to grind 
com, crush oats, break rape -cake, cut and steam chaff, thresh 
and dress corn, pump water, and, if opportunity offers, work 
irrigation pumps, and, if you add to this the cultivation of the 
soil, an eight-horse ^ower engine will not have many holidays. 
It is a great convenience to your neighbours to send in their 
com to you to be ^und. I find that in this way the money 
I receive in grinding for others pays for all my coals, so that 
my engine only costs the wear a^a tear and attendance, and 
still does all my work, irrigation included. Since harvest I 
have ground more than three hundred quarters of com for my 

When your engine rests it eats nothing. 

I find that by treading down the cnaff, cake, &c.. when 
steamed, and thus preventing the access of air, it will keep 
sweet and hot for a week or more, according to the bulk of the 
mass, and the animals like it better. 

On a farm of two hundred acres there ought to be at least 
two hundred tons of straw, to cut into chaffy and to be steamed 
by the waste steam from the engine. . The time will come when 
we shall warm our buUock-slieds with steam in cold weather, 
as the manufacturers warm their mills, and in summer it would 
pay well to drive a circulation of air by a fanner through the 
cattle-houses, and not a fijr will be seen there, nor any disease. 
There is no doubt that during summer much beef could be, and 
should be, made by bullocks comfortably warm, butuntormented 
by files, or excess of sunshine ; but then all this implies a ma- 
nufacturing adaptation of means to an end, which will involTe 
a system of intelligent reconstmction in our farmeries. 
An tbiM will come when o\ix do\)\Afi^ qx tdpled popnlatioa 
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will demand twice or three times the amount of meat now 
produced on our little island. 

Steam on small Farms.—There is no reason whj small 
farmers should be deprived of the benefits of steam cultivation, 
— already some spirited individuals in our district, who are 
owners of nearly a score of steam-en^nes, execute the thrashing, 
and Fowler's plough-draining, over an extensive district, at a 
fixed price per acre, and I know that they are about to carry 
out steam ciiltivation on the same terms. 

Gain in time and opportunity by Steam-cultore. 
— Although, irrespective of the above consideration, steam is 
much cheaper than horse-power, the question of cost becomes 
insignificant in comparison with opportunity^. Nothing can 
illustrate this better than the words of Mr. Smith, of Wooiston, 
in one of his recent letters on the use of his steam cultivator. 
He says, ** I have shown that two hundred and twenty- five 
acres of heavy clay require the work of an eight-horse power 
engine forty- hve days. I find from practice it would require 
thirty-five horses to perform this work in the same time, t. e, 
five horses for three hundred and fifteen days, the whole of a 
year ; this, of course, does not include what can be done by the 
apparatus in the spring and summer." In other words, as a 
farmer of two hundred and twenty-five acres would only have 
eight or nine horses, three-fourths of his stubble-land would be 
unbroken during the forty-five fine days of August, September, 
and October. It is only the chemist of agriculture who can 
sufficiently appreciate tne enormity of this loss of aeration, 
evaporation, filtration, and consequent fructification. If the 
consolidation of stiff days in damp weather by pressure renders 
them infertile by the exclusion of air, which 1 practically know 
to be the fact, the opposite of this, by steam cultivation' in dry 
weather, must be a great gain. 

Mr. Smith's comparison of horse and steam power confirms 
my own calculation, that four hours of unremitting draught, 
without a rest, is an ample day's work for a horse. In the 
midland counties, where tne barbarous practice of four horses 
in a line and two drivers still exists, the ceremony of turning 
at the headlands, and the alternate coaxing and threatening to 
get the horses into working condition, consumes no end of 
time. 

Even in our own well-|)loughed pair-horse county I have, on 
a fine May tranquil morning, been highly amused Dy the collo- 
quv, if I may so term it, between a pair of knowing fat horses 
ana a good-natured but indignant ploughman, as the ejaculations 
of " Boxer and Wiolet," ** worree," and " Hike, come hither," 
came ringing on the morning air, the horses taking especial 
care to reserve their effort to pull for the ploughman's last ourst 
of indignant excitement, sometimes accompanied by a small 
clod. Stem, untiring steam, will destrov muAl^. ol ^b& Vifl^x^ 
of agriculture, and gire it a liaTicib.e&\«c AivcmXhk* 

V 2 
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The great Economy of Steam-power is proved by the 
judges' report of comparative trials at toe Chester Show :— 

Hay cat Into chaff 129 Iba. in 8 minates. 

Roots cut for Khecp 814 „ „ 

Do. for bollocks (tSO ,« „ 

Do.fordo 1,278 „ ,, 

Roots pulped 490 „ M 

Thick oU.cake broken lOS „ „ 

Comwinnowed 76I „ „ 

C(Mm dressed 400 „ ,. 

Wheat thrashed and dressed 800 theaves in 18 minatit. 

Barley thrashed and dressed loO „ 5 ,» 

I know that such results as these could not be obtained by 
ordinary farm labourers, because in these trials the maohines 
and men are " well up to tbe mark," every energy strained 
to the utmost, and the engines in first-rate order; but even 
makine an allowance for these circumstances, steam is, indeed, 
a wonderful economv. 

Every farmer ought to study the judges' reports in the Boyal 
Agricultural Society's Journal. 

The trials of steam cultivation are as follows : — 

Fowler ploughed six inches by nine (equal to three-horse 
work), one acre per hour at a cost of 9«. 2d. per acre; and 
Trench ploughed an acre twelve inches deep and foorte^i 
inches wide, r.t ISs. id. per acre. The gain over horse-power 
in the latter case was enormous, as I know practically. 

Messrs. Howard, of Bedfords' Smiths' Steam Cultivator for 
the two operations of cultivating and cross-cultivating, or 
smashing up to the depth of from six to seven inches, gave a 
charge of 148. per acre, which was considerably cheaper than 
horse-i>owcr. I have reason to believe that both these imple- 
ments have since been working even more effectively and 
economically on ordinary heavy land farms. 

On our railways, 240 tons can be carried one mile for two 
pennyworth of coal, and three minutes' time of the stoker, 
guard, and engine-driver. 

Compare this with horses on the common road at 7d. per ton 
I>er mile ! which would amount to £7. 

Drainage and Irrigation effected by Steam.— The 
great fen district of the Bedford Level, once a swamp of 
200,000 acres, owes its value and fertility to a steam-power 
of some 1,200 horses, which, distributed at intervals towards 
the coast, works enormous pumps or wheels, which, creating an 
artificial fall, by raisinj^r the water, cause an outfall for tiie 
draina^. Some of these engines throw up 120 tons per minute. 

Again, the great Whittlesea Mere, a sort of inland sea, is now 

a garden of cultivation, having been pumped dry by Appold's 

steam-pumps, such as we saw at the Exhibition of 1851. Th^ 

lands, like the great Bedford Level, are preserved from inun* 

dation by steam-power alwa];« tAtaBg cne Tmdy to act. 
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I haye to thank Mr. Laorance for the following communi- 
cation. :— 

" Elton, Ouxdle, I9th Aprils 1859. 

'* Sib,— I beg to acknowledge the receipt of your letter of the 
15th. 

" The Appold pump, at Whittlesea Mere, drains upwards of 
five thousand acres ot low land, exclusive of the water-shed from 
the high lands, which will include four or five hundred acres. 

"The engine. i)ump, and buildings, including extensive 
piling for tbundations, cost £2,500. (The drains and ditches 
are not included in this sum). 

** The cost of the first three years* working and repairs — 1851 
to 1854— averaged one shilling per acre. In 1852, the newly- 
formed banks broke, and one thousand acres of land were 
inundated. This had to be pumped out, and the average of the 
cost was raised by this circumstanoe. 

1855 M.peracre. 

1856 : 8^. „ 

1857 10^- »• 

1858 Bd. „ 

This includes coals, repairs of engine, engine-man's wages, oil, 
&c., &o. 

** The quantity of water raised six feet hi^h is 16,000 i^dlons 
per minute. The lowest lift is four feet six inches, the highest 
ten feet. The engine works now about three days a week, and 
runs four or five hours per diem, not consecutively, but at 
intervals, the supply of water not being sufficiently rapid for 
the discharge by the centrifugal pump. 

"There is no publication oontainin^ these facts. You are 
welcome to them, — I am, Sir, your obeciLent servant, 

"John Lauravce." 

This is an instructive communication. If we add to the It. 
per acre, &8, or 6s. for annual interest of the drainage, we have 
the average value of one bushel of wheat as the charge for 
converting a lake into a fertile field ! ! ! 

Messrs. Easton and Amos are now making Appold's pumps 
for the West Indies, capable of throwing or raising 30,000 ' 
gallons of water per minute ! I mention this to shew that yoa 
must bring your minds to the consideration of artificial drainage 
combined with irrigation for even your stifi* clays. 

The drainage of the country, by wells for steam-engines, by 
large water-supply for your towns, by railway tunnels and 
cuttings, by the removal of trees and fences, and, above all, by 
the evaporation of a great and deep arable culture, are oausinfl: 
vou a diminished rain-fall, which may, in time, render irrigation 
by steam a necessity for your grass-lands and root-crops. I 
know of much sea-walled land, now in a state of nature, that 
might be profitably improved by steam drainage and irrigation. 

It must not be forgotten that much of the manure plsoediiL 
our land finds its way in aolntion to wrt to«» %sA.\«««*»^^a»- 
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that what we look upon as pore water contains the most Talna- 
ble elements of our manures. Henoe the value of mere water 
for irrigation ; and I am astonished that Professor Yoelcker, in 
his paper on Sewage Irrigation, in the last number of the 
jRoyal Agricultural Society's Journal, attaches no value to 
60,000 gallons of water per acre, or a rain-fall of more than two 
inches. As a farmer said to me the other day, '* If you can't 
get water, you can't get grass ; " and he was quite ris[ht. 

Saving of Food by Steam-culture.— A dbiinution of 
(me-tiiird or more of our norse-power would set free for the food 
of man a vast extent of our sou. If the horses of agriculture 
consume the produce of one-fifth of its available area, it follows 
that something like 2,600,000 of acres would be gained for food 
for the population. Spackman estimates the farm horses at 
1»600,000— in my opinion far too large an estimate, seeing, on 
arable farms, that we have only one horse to twenty-five acres. 

Every hundred acres of arable land require four horses, and 
each horse consumes the produce of £ve acres, or the food of 
seven men. 

I consider that steam for cultivation, ^nding, thrashing, 
chaff-cutting, pumping, &c., would economize two-fifths of the 
horse-power ot the farm. 

Warmth of Soil gained by deep Steam Cultiva- 
tion. — Wo all know that heat and moisture are the two 
elements of decomposition and of rapid growth, as shewn in 
tropical countries. Deep and loose cultivation tends to this 
result. Possibly the action of light may also be important. 
One cause of the rapid growth of market garden vegetation is 
depth of cultivation, combined with the subterranean heat of 
decomposing town manure, and wherever there is heat moisture 
is attracted. 

The necessity for a more perfect cultivation is obvious, — even 
on a fallow you may pick up small hard knobs or clods, which, 
on breaking into fragments, exhibit a little treasure of unex- 
plored and unavaileo-of territory, confirming the great Jethro 
Tull's principle of intinitesimality in cultivation. 

I have great faith in Croskill's clod-crusher, in very dry wea- 
ther, for unlocking obstinate clods. Might not that neavy tool 
be drawn by steam } It would only require guide-wheels, &c. 

Town Sewage applied by Steam. — I have so often 
enlarged upon the vital importance to this country of sewage- 
irrigation from our towns, that I will only say to my brother- 
farmers— Consider the value of a daily folding on the land of 
twenty-eijg:ht millions of well-fed human beings (or sheep), and 
t)dd to this all the animal deposits in our towns, and various 
other waste products, and you may then fairly estimate how 
much you lose by permitting these treasures to now away to the 
•ea. Let it be ** willed" by agriculture, and the engineering 
difficulties will vanish. 

jTbirteen-foorteenths of tiie exeramenV. ot lonsnasaL beings and 
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animals are the mine ; bo that it is in a condition to flow away, 
even without the addition of water. 

Watford, Rug>bv, and other towns, will bear witness to the 
facility with which this operation may be effected, bat it most 
be done by steam-power ; and that is why I mention it in this 
paper. 

The question will very soon force itself to a solution, for, in 
spite ot filtration, the fluid from our Board of Health works 
poisons our rivers in summer. That solution must inevitably 
be a filtration through an a^cultoral soil, from which the 
nastiness of our towns and cities will re-appear in the more 
acceptable form of food for their inhabitants. The great privy 
Question must be talked about and dealt with, in spite of our 
delicate sensibility. 

The question of the application of the sewage of our towns to 
agricultural fertilization is one that is gradually forcing itself 
upon public attention, and is dependent on the use of staam. 
Tne very fact of a large water-supply to our towns will compel 
its application to the soil, or your rivers will become sewers. 
There are no cesspools now from which it may be taken in carts 
to the land. 

The Board of Health at Croydon are in a complete fix in 
Chancery on this question. 

The anglers on the pellucid river Wandle will not receive it^ 
and the landowners are bringing their action because ^ey will 
not have their laud fertilized by it, however a^greeable anopro- 
fitable it may be to the tenants ; where, then, is it to go ? Wnen 
I stood over the tanks at Croydon, into which flowed the 
nastiness of 28,000 people, and reflected on that estuary which 
is to pour into the Thames, at one point, the abominations of 
2,800,000 living beings, besides that of tens of thousands of 
animals, I almost trembled for the result. Take this Croydon 
aflair as an example of the facility and cheapness with which 
irrigation may be effected by steam-power. 

A single engine, consuming fifteen shillings-worth of coals 
every twenty -lour hours, raises one million gallons of water, 
and then forces it through a twelve-inch pipe to a tank a mile 
distant, and 150 feet above the engine. 

Now it is quite clear that about the same power and the 
same size pipe would re-distribute subterraneously to certain 
hydrants on the fields, the said quantity of water when enriched 
with all the good things of Croydon. 

Agriotdture compared with Manufactures.— Spaok- 
man, in his *' Occupations of the People," estimates the a^- 
cultural interest in land and tenants' capital for the United 
Kingdom as £2,000,000,000, or twenty-five times as large as the 
manufacturing interest, which he estimates at £78,000,000. 
Although I think this is exaggerated, there can be no doubt that 
agriculture is by far the largest interest in the kingdom. But 
is it the most intelligent ana unpTe)\\dioeA.\ 1 ^S&^i^'OKfi^ 'S^ 
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I were to test this oomparatiyely, I should estimate it by the 
amoont of steam-power which it employs relati?ely to the other 
great producinff interests of the ooontry. 

Let us see how the matter stands. So far as I am able to 
obtain approximate estimates, — 

Rone- 



MsnafMtures employ 1 50,000 steam-ensrines of an avcr- 

a^e power of 20 horses 3,000,000 

Raflway locomotires, 7,550, lOO^horse power 755,000 

Marine engines, 9,000, of 100-horae power SOO,000 

Oar armed steam navy, 450 ships 100,000 

Africulture, only 6,000, 8-horsepower 44,000 

Now, if Mr. Spaokman is riffht, agrricnlture should employ 
millions of horse-power, insteaa of only 48,000. 

In these days I take the use of steam to be the measure of 
profrression, intelligenoe, and profit. 

What is there in agriculture so complicated or difficult that 
steam could not master ? 

I saw in Manchester, the other day, two IS-horse power 
engines, which cost a thousand pounds, employed entirely iu 
packing bales, and working the hoists or lifts which carried 
the men and cotton goods from floor to floor. The hydraulic 
squeeze, ^ven by steam-power, caused a bale to be packed in 
three mmutes, which, by manual labour, used to require 
fifteen minutes. 

Time, surelj, is monej, as much in agriculture as in any 
other industrial occupation. 

Taking the average of farms at the ordinary depth of cul* 
tiyation, the number of steam-engines required would be 
enormous for cultivation alone ; but if our clays are (as thev 
ought to be) moved to a depth of two or three feet, then, indeecT, 
great will be the requirement of steam power. 

As our ordinary depth of cultivation is under five inches, and 
as our little island is sea-girt, tripling or quadrupling our 
depth of cultivation would oe equal to an immense extension 
of territory, without additional rent, tithes, or taxes. At 
present, in our stiif undrained clays, all below five inches is a 
terra incognita, unseen and unavailed of, as is shewn by the 
•* going oft " of the crops in April and May. 

Steam Estimates.— In estimating die probable amount 
of steam-power, used generally in our various industrial manu« 
focturing and commercial operations^ I have to tender my 
thanks to my official and otner frienas for the kindness witn 
which they have placed statistical facts at my disposal, and 
for the information which they have otherwise affi^rded to me. 

I have been assured that in a circle of twenty miles, in and 
around Manchester, there are 50,000 steam-engines-^if so, 
agriculture owes a deep debt of gratitude to Manchester^ which 
I nope she will repay by similar means. 
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I find that everj fifty miles of passenger railway employs 
forty locomotives. The number of miles travelled on our rail- 
ways, in 1857, was over seventy-four millions ; the average con- 
sumption of ooke, 34 lbs. per mile. A very great economy has 
lately been effected by the use of coal: the furnace door is 
left open, and the air rushing in, strikes against a deflecting- 
plate, which throws it on the surface of the fire, and causes 
perfect combustion without smoke. This is a hint which might 
oe availed of in our agricultural portable engines. The air has 
much the effect of being blown on the coals by a bellows. 
Flame gives much more heat than red-hot coke. 

Conclusion.— Apologising for the length of these remarks, 
I hope you will thins with me, that I have proved that steam 
is not only an advantage but a neoessilnr for agriculture, and 
that it has not been sufficiently availed of. A great respon- 
sibility attaches in this matter to those in high places who have 
large estates. We know, especially where there is only annual 
tenure, that the landowner is much looked up to by his tenantry, 
and t^at there is somewhat of a patriarchal character in their 
relations. So long as that exists, a heavy responsibility rests 
with the lord of the soil ; his exami)le and encouragement are 
required, and almost demanded in this matter of steam. 

It may be necessary for men to exercise a gentle despotism 
in the removal of prejudices, which are often very strong in 
agriculture. 

How all this may be doiie is easily explained by a reference 
to the late great Mr. Coke, of Norfolk, who converted a poor 
tenantry, and a miserable estate, into the opposites of farming 
wealth and greatly increased rentals. 

We have modem examples of this, such as Lord Lonsdale, 
the Duke of Bedford, and many others, who combine invest- 
ment, improvement, and encouragement, with honour, profit, 
and progression to themselves, to their tenantry, and to their 
country. There is plenty of room for such examples to be 
followed in our, at present, half-farmed country. 

The mere vuue of steam to agriculture, in the sawing and 
preparing of the timber of an estate is considerable, and I 
remember to have been delighted thirteen years ago with the 
workshops and machinery of the Duke of Bedford, at Woburn, 
whose farmeries, cottages, and hedge-rows are a standing cen- 
sure on the general agricultural non-improvement oi this 
kingdom. 

In conclusion, agriculture has been, in the matter of steam, 
backward, miscalculating, and ungrateful. 
. The statistical comparisons which I have made are humi- 
liating for British agriculture, and, when I say apiculture, I 
mean landlord as well as tenant, for property has its duties as 
well as its rights. When I see that landlord, tenant, and 
labourer are indebted to steam manufacture for cheapness and 
abundance in almost every necessary the^ ^^q«m«a^^^t&ssd&^ 
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and pbyrioal, I do consider that oommon gratitude should 
induce them to adopt similar means to feed abundantly and 
oheaplv the enlightened manufacturing population to whom th^ 
are indebted for those benefits. 

My agricultural friends may think me somewhat seyere in 
these my observations, but thoy are our best friends who tell 
us of our faults, and I only enforce what I practise, and prac- 
tise profitably too. I shall therefore hope to receive their 
forgiveness for this my contribution to their agricultural lite- 
rature. Pleased, indeed, should I be to see agriculture so 
perfect that '* Othello's occupation would be gone. 

I have annexed a few of my practical observations and odn- 
Tictions about Steam-Engines, for the information of those 
who will take the trouble to read them. 

They are as follows : — 

Fixed or Portable Engines.— There can be no doubt 
that fixed engines are more economical and durable tiian por- 
table engines. I have had one in use ten jears, and it is nearly 
as good as the first day I had it. There is much less wear and 
tear in a fixed engine than in a portable one. Bringing home 
the com in the sheaf, at harvest-time, in Hannam's carts, is 
quite as economical as stacking and thrashing in the field, and 
afterwards bringing home the loose straw, onafif, &o. But, if 
we cultivate bv steam, we must have portable engines ; and, 
then when used, for stiff work at the homestead, they^ should be 
fixed in a strong frame or support to prevent oscillation. Every 
thing connected with steam-power should be firm, steady, and 
free from trembling movement. So important is this considered 
in our manufacturing districts, that their buildings are most 
substantial. For Mr. Salt's SCO-horse power engine at Brad- 
ford, 1,200 tons of stone, bolted and fixed as one mass, were 
required as a foundation to hold ti^e monster firmly. Our old 
agricultural buildings would be racked to pieces by steam- 
power. 

It would do farmers ^ood to see the unerring movement of 
our manufacturing machinery, all smooth and steady. A well- 
finished engrine is almost as finished as the works of a watch, 
and as far as possible should be kept free from dust, grit, or 
rust. This is the case in our manufacturing districts, where 
the engine has a room to itself, as dean as a curawing-room. 

Farmers who use steam ought to know something about it, 
and I would recommend their adopting Messrs. Kansome's 
instructions, ably given in the last number of the Itoyal 
Agricultural Society's Journal^ which every farmer of 160 * 
acres would find a profit in subscribing to. 

Mr. Williams's plan of avoiding smoke is worthy of inspec- 
tion, and may be seen at Messrs. Bedpath & Co. s foundry, 
near the Stepney station. A five-pound note will save much 
waste and noisance, and give increased vower. 
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Mr. Fairbaim's test of safe boiler-pressuTes is as follows : 
be says—** The foUowinff table, deduoed from my own experi- 
ments, exhibits the sate workinf^-pressore and the bursting- 
pressure of boilers of different diameters* oalculated for an 
external shell of a thickness of fths of an inch. 



Diameter of Boiler. 




Buxstini^ Pressure. 


It. in. 


lbs. 


lbs. 


3 


IIS 


7084 


3 6 


101 


607 


4 


88| 
781 


581 


4 6 


47s 


5 


703 
6*1 


4S5 


5 6 


8864 


6 


69 


354 


6 6 


64i 


826} 


7 2 


604 


8O34 


7 « 


47 


2834 


8 


44 


sOsf 


8 6 


414 


S50 



*' Taking from the above table the strength of a boiler 7 feet 
in diameter, we find its bursting-pressure to be 303 lbs. per 
square inch." 

There are certain practical matters in relation to fixed 
engines which are worth knowing. I therefore consulted the 
following books with much aa vantage :—*' Armstrong on 
Boilers," " Williams on Combustion ; I have also " Dr. 
Alban on High-pressure Steam," and " Craddock's Lectures 
on the Steam-enf^ine." 

This information and my own observation have induced 
me to come to the following practical conclusions upon certain 
points connected with fixea steam-engines not multitubular : — 

Furnace.— That there should be one square foot of fire- 
grate for every horse-power. 

That the hre-bars should be at least two feet below the 
boiler-bottom. 

That the space above the bridge should be equal in area to 
thirty square inches for every foot of fire-grate. 

That the flues in every part, and the opening into the 
chimney, should have an area of thirty square inches for every 
foot of fire-grate. 

That the furnace-plate and fire-door should be pierced with 
thirty half-inch holes for every foot of fire-grate, a defiecting- 
plate being placed in the furnace. 

That the boiler should have at least nine feet of heating 
surface to every foot of fire-grate. 

That there should be very little stoking and no smoking. 

That it would repay well to read " Wye Williams on Com- 
bustion," **Dr. Alban on High-presrare/ and " Axm&tsQ!&%^»^ 
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Boilers," all published bv Weale, High Holborn ; also **Crad- 
dook's Chemistry of tne Steam-engine," by Simpkin and 
Marshall. 

That locomotive or moltitabnlar boilers generate fteam 
quickly, but are difficult to clean, and soon wear ont. 

That Cornish boilers are less safe for high pressure than 
flue-boilers, unless very carefully supplied with water ; bat if 
kept filled with water, and the steam token from another boiler 
or Tessel attached to and aboye tiiem, as in Mr. CoUinson Hall's 
plan, then I consider the Cornish boiler perfectly safe and moat 
economical. 

That flue-boilers, having a length of three times their dia- 
meter, are simple, durable, and safe. 

That we should have Sylvester's trap-doors at each end of 
the centre and every other flue, so as to cleanse them when 
required. 

That rushing air, like rushing water, will travel quickest 
through a smooth, clean flue, free from sharp angles or rough 
obstructions. 

Mr. Fairbairn has recently discovered that, in long thirtv- 
feet flue-boilers, the flue is of only one- third the strength of the 
outside shell, although of the same substance. His remedy is 
aimple and eflective. This deficiency of flue strength does not 
exist in boilers under ten feet in length. He bajs — 

'* If we take a boiler of the ordinary construction, thirty feet 
long, and seven feet in diameter, with one or more flues, three 
feet or three feet six inches in diameter, we find that the cylin- 
drical external shell is from three to four times stronger in ita 
Sowers of resistance to the force tending to burst it, than the 
ues are to resist the same force tending to collapse them. This 
bein? the case in boilers of ordinary construction, it is not enr- 
prisins: that so many fatal accidents should have occurred from 
the collapse of the internal flues, followed immediately by the 
explosion and rupture of the outer shell. To remedy such evils, 
and to place the security of vessels, so important to the commu- 
nity, upon a more certain basis, it is essential that every part 
should be of uniform strength to resist the forces brought to 
bear upon it. The equalization of the powers of resistance is 
the more important, as the increased strength of the outer shell 
is absolutely of no value, so long as the internal flues remain, 
as at present, liable to be destroyed by collapse, at a pressure of 
only one-third of that required to burst the envelope which 
fiurrounds them." 

That feed-pumps should have a vertical action, with a wide 
piston and short slow stroke, experience having taught me the 
inconvenience of a long thin piston and rapid horizontal motion. 
Perreaux's vulcanized India-rubber valves are infallible. 

That it is desirable to have a supply of water well heated by 
the waste steam passing around it before pumping it into toe 
boiler. 
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That all bearioirs for rapidly reyolyiner shafts should be very 
wide, so as to diminish friction by pressure, and admit of 
lubrication. 

That great care should be taken not to bind the shafting by 
over-screwing the brasses. 

That all riggers should be turned perfectly smooth, so as to 
make the drivrng straps bind on them, by excluding air. 

That all bearings should be well supported and free from the 
least vibration, and that shaftings should never be long enough 
or thin enough to whip when at work. It is this which causes 
driving-straps to come off. 

That the foundation of your engine should be solid and suffi* 
cicnt. I think I read that Mr. Salt's great engine at Saltaire, 
Bradford, required 1,200 tons of stone for its foundation. 

That our manufacturers in Manchester, Leeds, &c., evince 
their appreciation of the necessity for extreme accuracy in 
their machinery, by the ponderosity of their buildings. 

That our tumble-down farmeries are often uniit for the vigo- 
rous attachments of mighty steam. 

That ^at mistakes are made by bricklayers, engineers, and 
others, m the erection of engines, flues, and setting boilers. 
See '* Armstrong on Boilers," and '* Williams on Combustion." 

That it is very desirable one should know something practi- 
cally about the matter in which we are so much interested — 
practically, so as to detect or prevent erroneous operations. 

That your boiler should always be of two or more horse-power 
than your engine, and that both should be well master of their 
work. 

That the absence of glass water-gauges and the mere use of 
steam-cocks, too common in many of our manufactories, is a 
dangerous and costly neglect, often resulting in accident, or in 
the burning of the boiler plates, and interruption of the works. 

That all high-pressure engines should have a Bourdon steam- 
gauge, and also a mercurial steam-gauge. 

I am a believer in Craddock's theory of explosions, and also 
in Dr. Alban's proposition, that there is much less ebuUitioii 
with high-pressure than with low-pressure steam, the steam 
bubbles Deing iniinitely smaller by greater compression. 

That we owe a debt of gratitude to Mr. Wye Williams, who 
has taught us to prevent smoke and economize fuel, and who 
has also enlightened us on the circulation of water in steam- 
boilers. 

That the steam-chamber, or steam portion of the boiler, should 
be enveloped in a heat greater than its own temperature, but 
not sufficient to make the boiler-plates of too nigh a tem- 
perature. 

That excessive heat in the ash-pit, red-hot fire-doors and 
furnace-plates, and over-heated fire-bars, indicate either the 
absence of a sufficient supply of air to the upper portion of the 
fuel, or inad^uate draught ot floA-Toom. 
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That mnltitQlmlar boilers haye their ioonti looMned by too 
intense heat passing inside the tubes. That snoh boilers, when 
attached to, and above, a Cornish boiler (as in Mr. ELall's oase), 
do not BoSer injury, but utilize the heat which passes through 
them. 

The advantaffes of high pressure, ^reat expansion, and rapid 
movement of the slide, are fully availed of in the looomotLve ; 
there the pressure is often 140 lbs. ner inch ; the steam cut off 
at 1-24^ of the stroke, and the stroke or slide movements very 
quick. 

The effect of all this is admirably explained by Dr. Alban. 
The rapid and almost continued exit of the steam causes a 
vacuum in the exhaust-pipe, and thus relieves the piston of a 
large i>ortion of the pressure of the atmosphere, whilst the gain 
from expansion, at 140 lbs. pressure per inch is very large, as 
shewn in Craddock's tables. It must be borne in mind that 
compression of steam costs us nothing more than the expense of 
a somewhat stouter boiler. It costs no more fuel to produce 
steam at high pressure than in an ordinary open copper ; {vide 
Armstrong). When travelling on the Gnat Northern by 
express, the engine-driver told me ho worked his engine at 
140 lbs. pressure per inch. 

The most economical mana^ment I know of with hif^h- 
pressure steam, not condensed, is that practised by Mr. CoUin- 
son Hall, of Prince's-gate, Eomford. He works three pairs of 
mill-stones at a cost of five shillings per day for coals. This 
may be considered equal to eighteen horse-power, or thLrty-six 
horses per diem. His pressure is 120 lbs. per inch, worked 
expansively. 

The peculiarity is having a multitubular boiler fixed above, 
and attached to, a Cornish boiler, the heat passing through and 
then around both boilers, including also £be stram space. I 
very much admire the economy and safety of the arrangement, 
the Cornish boiler being always full of wat». 

In fact, Mr. Hall's success is partly owing to his superheating 
the steam in his upper boiler. As superheatbig steam dries 
it, a portion of moist steam is admitted from the boiler at 
every third stroke, to act as a lubricator. No doubt you are 
aware that this principle is being acted upon extensively by the 
Peninsular and Oriental Steam Navigation Company, who hope 
to save some 30 per cent, on the £700,000 which they pay annuidly 
for coals ; the subject is well worthy the attenUon of agricul- 
turists. Some years ago, the American government caused a 
commissioner to report on the suggestions of Mr. Frost, an 
Englishman, on super-heated steam, and confirmed his views 
of its economy. 

We all know that a very slight d^ree of cold diminishes the 
expansion and pressure of steam, and it is easy to comprehend 
that the opposite of this increases its power; practically I have 
acted on thia principle fox soioje t^m^ by aliowing:. my last flno 
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to encircle tlie steam space of my boiler ; a heat of 660 degrees 
has no injurious effect in this respect. No doubt it was this 
consideration that caused Mr. Homsbj to place his cylinder in 
his boiler ; and I think Messrs. Tuxford placed theirs in the 
smoke-box. A fearful loss of power is often occasioned by 
exposing a long: supply steam-pipe to atanospheric influence. 

Cornish boilers are dangerous for high-pressure, if the upper 
surface of the internal flue is uncoverea or only slightly covered 
by water. The danger is at starting, when the water rises oyer 
the red-hot portion of the flue ; it is like plunging a red-hot 
mass of iron mto water. 

Many a new good Comiah boiler has been ruined by the 
stoker raking out a red-hot fire, and thus suddooly exposing 
the boiler to a full blast of cold air from the open door. The 
sudden and unequal contraction starts the rivets, and makes 
the boiler leak. 

I have been told that the admission of cold air through the 
furnace-doors, on Williams's plan, is ant to affect &mi$h 
boilers. Probably a deflecting plate woula prevent this. 

All sudden and violent changes of temperature are iigurious 
to boilers. 

Steam Cnltivatioii. — Since reading my paper on this 
subiect to the London Farmers' Club, 1 have witnessed the 
trials of steam-plouehs and cultivators at the Koyal Agricul- 
tural Show, Warwick. Those trials have still further confirmed 
me in my opinion that steam cultivation is a practical and 
profitable operation ; pregnant with benefits to the cultivator 
and owner of stiff cola clays. 

Exi>erience has taught me that the causes of their supposed 
infertility are consolidation and the absence of atmospnerio 
influence. After drainage and aeration by deep and frequent 
tillage, which can, by steam, be cheaply and quickly effected, 
they will, I feel convinced, command a preference over the 
lighter soils ; especially for wheat, beans, oats, tares, clover, 
and mangel wurtzel. By Fowler's drainage and steam-ploughs 
such soils may be at once rendered profitable, at a comparatively 
small cost. I know a case where the parties letting out Fowler's 
draining plough, drained a field of fourteen acres for less than 
£20. The subsoil being a stiff chalky clay required no pipes, 
but merely a plug or wedge drain, made by the mole of the 
plough, at the depth of three feet from the surface, at seven- 
teen feet intervals. The steam cultivator and subsoil ploujrh 
following this, would at once render the land available lor 
improved and remunerative crops, affording an ample profit on 
the investment. 
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this period of irritatiini and czoitame&t is ± ocnuidenble lOH. 
This u Mstif remedied by a punkah or liir([a fan-wheel moTvd 
fa; a (trap mtm the ateam-en^ne ; not a 11; will remain, in the 
cooling draught. Itia a^reatmiitaketoforoeaiTtliTOiisfa imall 
h<^et at much cost. It should be ft large wheel wiuL a aluw 
motion requiring little power, 

I alway* lime-wash my ilated roo&, the hmt ii thus reflected 
and the roof kept cool. It will Dot vath oS, but ii remond in 
winter by frost. 

Londoners should me it to keep thai attioi cool, and thus 
diMonraite the breeding of bugs. 

In winter our bullock-sheda iboold be warmed like our green- 
bonaea or cotton &otoriei, by steam or warm water. 



Burned Claj as Bedding substituted for Straw. — 
A raooeetful tarinini; friend ol mine lias used, for many years, 
burned day iiniitr hia sheep. Tliey uro of course iindi?r cover 
during winter. One barrow-load daily to every twenty sheep 
is the right quantity. The cUy is burned into brick iuMt, 
daring sumtni^r. ojid thatclicd near the homestead to keep it 
dry. Ab 13-14thsof ibe sheeps' manure are urine, it is easy to 
understand what a line efleot this manure bos when drillea for 
tumipa or other crops. 

Bbeep never get sore feet on tbis burned day. 

It is particularly healthy for them or any other animals, and 
enables you to oonsume your sbuw as food. 

By summer burning yon may bave a toad of twenty-seven 
bnuels of burned clay for six-penoe. It answers admirtbly 
for aSiating and improving stiff olayi. 



WHAT DOES IT COST TO KEBP A HAVFBKIBI OOWX IWX POK 

TWELVE itovTHs, iKCLVDina TSK KREP or DBB LuiB imn. 

SOLD AS A STOCK LAID IH TUXB OB JULT ? 

Hr. Bond, in bia very usetU paper read befoie the London 
Farmers' Club, estimates' it at 6d. per week., or 21s. Sd. per 
annuni, charging the food at cost ^rice. Having on impres- 
sion tbut the eost is greater than this, I shoald be glad to see 
some of your correepundentB' estimates. The cost price of 
mangel in our county would be about 7s. 6d. per ton, or 2d. per 
bushel; swedes with ui would costlOs. per ton at least. Would 
it be safe to reckon on less than half the cost of a fattening 
■heep as tbe proper charge i Bwes are great oonsomers iriien 

S'vingmilk, to which mnst be added the food of the Iamb; and 
e cross of the Cotswold, quoted by Mr. Bond, wonld prodnoe 
a large consuming lamb. Mr. Lawes, in his Talnable pUMia OIL 
Bbeep Feeding [Society's JoummU, -vol*. ^, xii-, ana xiiL], 
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shows the weekly cost of fattening a Hampshire Down sheep 
to be — •. d, 

8 Ibt. oil-cake, at litf. per lb 10 

7 lbs. clover-hay, at o^. per lb 3^ 

106 lbs. swedes, at 54. per 112lbs., oT8a.4d. per ton .... 4f 

1 tk 

for a period of six months, under favoiirable cironmstances of 
shelter. This accords with my own experience. After paying 
for the purchased food (clover-hay and oil-cake), nothing was 
left to pay for the swedes, attendance, and shelter. Mr. Bond 
estimates the keep of the sheep and lamb during the three 
spring months at 9d. per head per week. Is this enough? 
Would not such an animal, with her large cross-bred lamb, con- 
sume as much as a fattening sheep ? ii^ain, during the three 
summer months the estimate is 6a. per head for the ewe with 
her lamb. How does this contrast with Mr. Lawes's Is. 6d. per 
week } My object is merely to elicit truth and a sound basis, 
because Mr. Bond's statement of profit beyond the manure 
would be entirely annihilated if the ewe cost 7id. per week 
instead of 5d. We know that stock ewes are excellent scayen- 

S^rs on a farm, but they are large consumers. I hope Mr. 
ond will be kind enough to tell us how many acres of produoe 
are consumed annually oy the 300 ewes and their lamos ; and 
what is the rent and quahtv of the land. A neighbour of mine 
told me that 70 fattening sheep, having 1 lb. of cake per daT« 
consumed 36 acres of his produoe. He thought 100 ewes would 
require the produce of 60 acres at least. On this calculation 
Mr. Bond's flock would require 250 acres ; at his estimate of 
annual cost, 21s. 8d. each, tne return upon this 250 acres would 
be but £542. I do not agree with Mr. Bond about two-years 
clover. I find that my first mowing of clover for hay sells for 
about £8 per acre ; I tnen allow the second crop to grow fully, 
and feed it with sheep eating lib. of rape-cake per day. This 
gives me a heavy crop of red wheat, succeeded by five or six 
quarters of Eivett wheat. On my farm of 170 acres I grow 60 
acres of wheat annually, and 50 acres of oats, barley, and beans. 
I presume, from Mr. Biond's statement, that on his 800 acres of 
land he only grows 150 acres of wheat. In these times we must 
produce much com as well as meat. Two-years clover leas aie 
not likely to do this, nor are poor pastures. Breeding lambs and 
fattening them for the butcher would produce more com than 
selling them as lean stock. Mr. Bond's paper having appeared 
in many publications, I have also distributed these remarks 
with a view to an elucidation of the subject. 

yote.^U the sale of, and profit on, the lambs or sheep sold is 
not as much as the market price of thof food that they have 
consumed, there will be a ohiuve against the manure equal to 
the difierenoe or deficiency. This is the proper vray to estimate 
the cost of the manure. 
Feb. 7, 1869. 

X 
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Farm Besidenoes— their Influence on the choice 
and character of a Tenant.— My abundant intercourse 
with the agricultural community enables me to form a correct 
opinion on the matter of farm residences. Many a good im- 
proving tenant, with ample means, has said to me — ** Tour 
south-country farms are apparently cheap, as to rental, but the 
farm buildings, and especially the farm houses, are totally unfit 
for men of capital and intelligence ; and however willing 1 may 
be to improve the land on a sufficient tenure, it is not at all to 
be expected that I should erect a farm house and farm build- 
ings on the land of another." Therefore landlords bo situated 
must be content with a humble and uncapitalled tenantry, 
with all their unsatisfactory results. Good farm buildings 
would cost £7 per acre, and a sufficient farm residence could 
not be erected under £5 per acre. A fixed steam-engine, with 
all necessary thrashing and other machinery, would involve an 
outlay of about £2 lOs. to £3 per acre. Of course, all that is 
properly done by a landlord should command a snflicidnt addi- 
tional rental. 



Enconragement to Improvers.— In 1846 I transferred 
to my neighbour, in exchange, about two acres of land which 
I had drained and forked deeply in 1843. This year, 1859, the 
crop on these two acres and my neighbour's adjoining land (all 
in the same field, and. drilled the same day), is barley. In 
every sta^e of the growth of that barley, the two acres trans- 
ferred thirteen years ago shew a decided superiority, have 
ripened earlier, promise a larger crop, and which is of a quality 
worth several shillings per quarter more than the adjoining 
unimproved land. In fact, every year, in almost every crop, this 
advantage has been visible during the thirteen years since 
it left my hands. Surely such results ought to convince the 
doubtful of the monetary benefits conferred by drainage and 
improvement of our soil. 



Parish Beads, as at present managid, deserve our censure. 
There are, no doubt, exceptions ; but, as a general rule, they 
are terribly mismanaged. If good roads, like our public ones, 
are profitable by economizing horse labour, and by sparing the 
wear and tear of our vehicles, it follows tiiat the bumpkin-likc 
condition of our parish roads must be wasteful and unprofitable. 
Many a creaking vehicle iinds its untim^y crisis by concussion 
with an unbroken and projecting knob ; and many a broken 
knee to tired and leg- wesiry horses results from the same cause. 
But can all this be wondered at ? Each farmer has his annual 
turn at road-mending as isurvoyor, and the ideas vary as much 
as the colours of the rainbow. One considers it economy to 
^* shoot down ". a most heterogeneous mass of "picked" stones 
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and flints, varying: in size from a orioket ball ; and, sligflitly 
spreading them, thev are left for ever after to Dame Proyidenoe. 
CalcolatiD^ horses hayingr established a foothold and wheel- 
rut on this objectionable mass, take especial care *' the self- 
same track to trace again," thus raising sundry shoulders, which 
effectually dam in the falling rain, stagnating, saturating, and 
softening the road. It really appears as if the example of our 
well-managed high-roads is entirely lost upon our local road- 
menders, whose greatest recommendation with the parishionere 
is ^at they won t spend money ; or, who are *' put on," that 
tibey may have an opportunity of making or mending some 
road to their own farm. I know of several hills in my neigh- 
bourhood where no end of money has been wasted in attempting 
to make a good road. No provision is made for letting tiie 
water off on each side of the road at intervals from the top 
downwards ; but it is allowed to accumulate to a little Urrrent, 
and thus scour awav the road itself at its declivity. 

On a hilly road convexity " ought to be imperative ; but 
too often **ooncavitv" is paramount; so that I know of a 
great many broken knees this summer by treading on loose, 
la^ge, unbroken stones, from which the bedding has oeen washed 
away. * 

Now, by breaking all large or round stones, raking them into 
the centre or ruts, so as to make the horses change their walk, 
and thus wear the road evenlv, taking care it is sufficiently 
convex to shoot the water to the sides, you will have an even 
and economic road. 

Sometimes a drain and pipe carried under the road may effeet 
a proper diversion of the water ; and in all cases the ground of 
the road should be subdrained, where there is no natural filtra- 
tion. After a heavy rain or high wind I have sent a man to 
crush, with a sledge nammer, sundry projecting unbroken stones 
standing above the level of the road, just high enough to catoh 
the toe of a leg-weary horse. It pavs to break all round stones 
of any size ; and no one should be allowed to sweep the grit off 
the roads to make mortar. 

Aug., 1859. 

How Ballooks oan be made to pay P-;- Although I 
enoe found bullocks unprofitable, I can now, oy rigidly adhering 
to the practice of Mr. Horsfedl, as described elsewhere, make 
them pav for their food, and leave me the manure free of oost— 
except the straw. 

Sparred TioarB.—August, 1859.— Experience has proved 
these to be profitable in every way. If you divide a lot of sheep 
or bullocks, the butcher will go first to those on sparred-floprs — 
their sanitary condition is superior, the expense of attflndasifiA 
less, and no straw is reqnired for lidding. 

3t2 



80S APPLICATION OF 10 WV 8KWA0E. 

The Miseries of a Public Improver.—The amount of 
personal labour arising: from my public position in agricultoe 
18 not slight. Every inventor believes tnat I can develop his 
scheme, and find money for its introduction. I must answer a 
thousand questions about every lupioultural practice. Intro- 
ductions without number demand my civilities. Evcrjr new 
manure-maker wishes me to experiment with, and certify as 
to tibe merits of his compound. Largpe, also, is the suppnr of 
foreign seeds, and strong the claim of new machinists. Soil, so 
far as time will permit, there is a great advantage in being able 
to acquire knowledge from many new and intelligent sources, 
and charming friendships have arisen from my agricultural 
pursuits. 

The consciousness of having been of some service to one's 
fellow-creatures is a great set-off ap^iinst trouble and anxiety. 
The recollection that the two American reapers were first tried 
on my farm, in 1851, is a pleasing souvenir. Then they were 
wondered at ; note Messrs. Burgess and Key alone are preparing 
to make fifteen hundred for use in 1859. The inspection of 
Garrett and Sons' horse-hoe, and various implements, oy foreign 
visitors, has, I know, led to many purchases for foreign parts. 
My operations in sewag^irrigation have also facilitated or in- 
troduced the economy of town sewage. On the whole, therefore, 
I have reason to be gratitied and grateful. 

I have not done with British agriculture. While I admire 
the proj^ss that lias been already made, I feel that it is but a 
tithe ofthat which is to come. I shall therefore continue, as 
opportimity offers, to stimulate agricultural advance, with a 
view to the national profit and honour. 



ON THE APPLICATION OF TOWN SSWAOS TO A LABOS AORI- 
CULTUBAL AUEA, COMPARING ITS 8TRBN0TH AND DILT7TI0N 
WITH THE OBDINABY FA£X IIANUBIAL KESOUBCES ; WITH 
CONSIDBBATIONS OF ITS EFFECTS ON FABX PBOFIT. 

Read before the Society of Abts, March 7, I860.— The 
question of town sewage is so important in a national point of 
view that I venture again to call your attention to the subject. 
My principal object in doing so is to rebut certain objections 
raised, ana to dispel erroneous opinions that exist on this ques- 
tion. I have been made more fully acquainted with these 
objections and opinions in consequence of a paper recently read 
by me before the London Farmers' Club, copies of which I have 
presented to several hundred InstitutcsB in union with your 
Society. 

It is^ first objected that sewage is too much diluted to be 
beneficial to agriculture, except in enormous quantities. Let 
as test this objection by comv^iX^^'^^ iaftU. 
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The £anner'a principal source of manure is from his live 
stock. The total area of land farmed in the United Kingdom 
(pasture and arahle) may he taken at 50,000,000 acres, htuf in 
pasture. I omit poor mountains, &c. These 50,000,000 acres 
may he taken as equal in natural quality to my own. The 
following statistics 

Zalest Agricultural Statistics. 





Bmoland. 

Estimated 

by Poor Law 

Commis. 

sioners. 


SCOTLAXD. 

Collected 

by 

Highland 

Society. 


laSLAND. 

Collected 

Consta- 
bulary. 


Total. 


Harses 

GstUe 


1854. 

1,309,010 

3,433,105 

3,303,734 

18,091,088 


1857. 

135,409 

974.437 

140.108 

5,083,108 


1859. 

025,910 

3,810,130 

1,202.873 

3,588,350 


2,233,335 

8.300,738 

3,772,957 

37,902,013 


Pigs 


Sheep 



show that, reducing all tlie animals to sheep, the farmer has, 
on an average, something less than the manure of two sheep or 
lambs per acre as a source of animal manure. Two sheep (younff 
and old) per acre would he equal, in weight and manurial 
results, to two inhabitants of a town — weight for weight; 
indeed, less than this, if you take into account the animal 
ordure and various other manurial elements that accompany 
the excretion of two individuals into the sewers. Now let us 
see whether this manure of two sheep per acre gets more or Imb 
dilution than the excrements of two human beings residine in 
towns. The manure of the two sheep— which is nearly all fluid 
(the dry matter being only l-13th) — is spread over one acre of 
land. Takinff the averaee of the kingdom, the rainfall on this 
acre will be about 26 inches per annum : — 

Average Amount of Bain^ chiefly from a Tabic hy Marvey, — 

*• Ericyc. MetropoUtana.'* 

Inches. 

Dtes 187 

Upmhister 19'5 

Carlisle 30^ 

Olas^w 31*3 

Edinborgh 23-0 

Chiswick .. *3-5 

Lyndon (Rutland) 34*3 

Yonngffbury (Hertfordshire) 85*0 

Kimbolton S5*0 

Norwich 35-5 

Pyfleld (Hampshire) 25*9 

Ferriby (Yorkshire) »0'0 

Chichester 80*8 

Bppinf 37't 

Chataworth «I*T 

Bridgewatar •• *' 



• 



910 COHPAJUTZTB YALXrBS OF SEWAGE. 

GoffdonCatae 99^3 

England, Daltan's Mean srs 

Exeter 33*3 

LiTerpool 34*1 

Mancheater 36*1 

IHiinMea 36*9 

Penzance 44*7 

Keswick 67'i 

or 2,626 tons. Thus, the manure of eaoh sheep is diluted with 
1,363 tons of water; bat the excrement of eaoh resident in 
towns only receiyes as follows : — 

Tbns. 

Annually, as water supply 30 

Annually, as rain>ftdl (taUn^ the area of the metropolis, 
its rain-lUl, and population) 50 

80 

— thns ]}roYin9, unmistakeably, that the mnch-abosed town 
sewage is, in reality, sixteen times less dilated, and conse- 
quently sixteen times stronger, than that on which the farmers 
of England depend for the production of their crops ; so that^ 
in fact, an annual application of 160 tons of town sewage x>er 
acre would equal tne annual manuring which the farms of 
England now receive. 

I have no doubt that this statement will create some astonish- 
ment ; but I have taken particular pains to obtain from varions 
sources correct approximate statistics ; and I have reason to 
believe that I have allowed more than the farmer really has on 
an average, — I mean animals equal to two sheep to the acre. 
It is true ne adds guano and artificial manures, but the quantity, 
when spread over 60 millions of acres, is insignificant, ana 
afiects but slightly the comparative dilution. He also adds, as 
a vegetable manure, the unconsumed straw. 

Well, then, having disposed of the question of dilution, we 
may come to a safe conclusion as to the efiTects of a given quan- 
tity of town sewage on a C€frtain agricultural area. 

I am a ^ood deal amused when I compare various opinions 
on this point. Our excellent chairman, Mr. Lawes, told us, 
when the question was last discussed here, that we must apply 
10,000 tons per acre of town sewage, or, in other, words, that we 
must apply to the soil, annually, from £40 to £50-worth of 
manure. Mr. Halkett values London sewage at 2d, per ton, 
which I think a fair estimate ; if so, 10,000 tons would be £83 per 
acre. Now, if I recommend farmers to feed more stock per acre, 
or to put on an extra 20«. -worth of manure, to pay 6$. an acre to 
their landlords for efficient drainage, and another 7s. an acre 
for superior covered yards, and anotner 7«. for irrigation ; and, 
in fact, when I tell them generally that it would be much more 
profitable for them to pay a double rental, provided the increase 
represented a fair interest for necessary improvements, I am 
asked where the money is to come from, am called a visionary 
enthusiast, and am tola th&t 1 ^«a\.\A Qrg«sck>k«VKu^<aitd9r «^q«« 
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What will they say, then, to Mr. Lawet and the £40 per acre 
manure alone ? 

The London sewage, 240,000,000 tons, would be worth, at 
2d. per ton, £2,000,000. 

Farmers, and the public generally, have no idea of the power 
which clay soils have to lay up in reserve a stock of manure for 
the present and future use oi plants. Chemists have enlight- 
ened us very much on this point ; but we have a very recent 
illustration of it, which bean directly on this sewage question, 
and 1 cannot do better than quote the words of that very intel- 
ligent and safe calculator, Mr. Halkett, who, in the Mark Lane 
£xpres8, and in a recently-published pamphlet, writes as fol- 
lows with reference to Dr. Voelcker's experiments on soil and 
sewage, in a recent number of the BoyalAgrictUiural Society* 9 
Journal : — 

. ** Dr. Yoelcker says :— * It will be noticed that none of the 
four soils used in the experiments had the power of absorbing 
completely the whole of the ammonia, potash, or phosphoric 
acid contained in the liquid.' I may, however, here draw 
attention to the fact, that a little less than half the ammonia — 
about 3-7th8 — has been taken up by the clay soils of Cirencester, 
and with Mr. Mechi's clav soil with a solution very much 
weaker ; so that there is only 1-lOth of the ammonia in a gallon 
which there is contained in the other mixture, one-half, or 
rather a little more than one-half, namely, 1*81 grain out of 
3*36 grains, has been retained in the soil, the rest passing off 
in the liquid.' 

*' It would, I think, be an interesting question to solve what, 
in the use of large amounts of Uquids in contact with soils, can 
be expected to be retained of the manure in those lio uids ; what 
is the proportion of ammonia, &c., which is retainea in the soil 
in the case of Edinburgh or Milan, by analysis of the liquid 
passed off as well as passed on to the land. Or would the vege- 
tation on the ground produce a different effect to that produced 
by the plain soils unmixed with herbs in Dr. Voelcker's expe- 
riments } It is singular, too, that the money values of the 
crops taken off fields largely irrigated, to which I first alluded, 
were also half of the money- value of the ammonia, &o,, in the 
liquids passed through the land. 

From these experiments I think it will be seen, if the land 
is so underdrained that the liquid readily percolates, that from 
good soils we shall get more than from poor sandy soils, and 
receiye what we gain upon a more concentrated area. 

\* It has been said tnat there is little value in sewage ; that 
it is not much better than an equal amount of water. Now, thia 
is true in respect to market-gardening and arable-land crops, 
but is it true in respect to grass land ? It is said that in these 
large dosings of sewage for grass we should gain our advantage 
from the water ; that water alone is known to produce upon 
some gnuB- lands yery great 6&«U« WWkftX S^ \«vsb^ ^sv^^ 
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the land suiting: the water, or the water suiting: the land. How 
do we know that land can take up in an available form Book 
large quantities of ammonia, phosphates, &c., as to equal 
the yalue of £35 per acre, in one year, from a bulk of water 
containing £83-worth } I answer, that certainly very ffood 
effects have been produced by water, but that it has been 
proved that those waters had matters in suspension, or solution, 
of great value to the lands over which they passed. But I never 
heard of such great results from water-meadows as from those 
at Edinburgh. But to discover whether soil can take up fully 
the amazing amounts stated, let us examine a little furtner the 
experiments of Dr. Yoelcker. His mixture contained in a gallon 
35*58 grains of ammonia, besides potash, phosphoric acid, &c., 
and an amount of soil in the proportion of only 1 part in 
weight of soil to 3i parts of weight of liquid, — namely, 2,000 
grams of the soil to 7,000 grains of the liquid mixed together, 
and the soil retained 14*75 out of the 35*58 grains. To see how 
this fact stood in the matter of bulk as well as weight, and how 
much would have been retained in an acre of land, I had some 
ground carefully cut out from grass-land, to the depth of a foot, 
taken up and weighed. Excluding a quarter of an inch at the 
ton (where the grass was), it weighed at the rate of 112 lbs. per 
cuDic foot. I had it dried for two days at a heat above boihng 
water, till it lost no more in weight, and I found that it had 
been reduced in weight to 86*2 lbs. Multiply 86*2 lbs. by 3^, 
and the result will be the weight of liquid manure to put to it 
to equal Dr. Yoeloker's experiment, — the result will be 301 lbs. 
of liquid to 86*2 lbs. of soil, or to every foot of surface of land, 
if the land is to be drenched to one foot deep. But I shall only 
consider that the top soil is the amount oi soil that takes up 
the fertilizers from the liquid manure ; and if I consider this 
to be ten inches deep (if I take it deeper the argument is 
stronger in my favour), it will be seen that, in round numbers, 
one ton of liquid would be the quantity to ^ush yard of surface ; 
or, as there are 4,840 square yards to an acre, 4,840 tons of 
liquid would impart to an acre of land as large a proportion of 
ammonia, &c., as the 7>000 grains of liquid did to 2,000 grains 
of soil. 

" Without further detailing the calculation, it will be found 
that this amount of liquid would contain a value (at 35*6 grains 
to a gallon, and at 6d. per lb. for the ammonia, putting nothing 
down for the value of the phosphates, &o.) oi £130 ; and the 
acre of land would retain (accoroing to Dr. Yoelcker's experi- 
ment, where 14*77 grains were extracted from the gallon) £55- 
worth of ammonia, oesides other fertilizers. And this £55-worth 
of manure per acre is extracted in the one dosing from £130- 
worth in the liquid, in the space of time (whatever that is) that 
this quantity would have token to pass through the soil. * Is 
this tne utmost amount that the sou can hold at one time ? '-7- 
2^. Toeicker asks thi& que^doTi, VraX «a.^«« tha.t at present it 
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oonnot be answered. Would vegetatioii assimilate these fer- 
tilizers } Could anotHer, or several more doses ea utd to this 
one, be given periodically, so that the acre of land should take 
up a yet larger quantity in the course of the year ? Very likely 
the plants could not bear such largo quantities of a liquia 
manure of this strength, for the manure contains 6iti.-worui of 
ammonia, besides other matters, in the ton ; while the Edinburgh 
sewage has an amount of manuring matter in it of which am- 
monia, together with all other matters, is worth only 2d. per 
ton. That is not the question at present ; the question is. 
whether land can take up the large quantities of ammonia, and 
other matters, out of the quantities I nave at the commencement 
mentioned, namely, out ot 10,000 tons, containing £83-worth, to 
retain and give out £32 or £35-worth ? The land evidently can. 
do so, and a very much larger quantity. Whether the crops 
obtain the chief advantage from the manure, when there is such 
a large amount of it, or from the water only, the marvellous 
amount of the crop is, I think, the best answer." 

Having, then, proved, both by Mr. Lawes and Mr. Halkett, 
that you may profitably invest an enormous money -value in 
manure per acre for green crops, we must naturally consider 
whether it is advisable to do so on a large scale, when there is 
80 much land in this kingdom that only receives the manure of 
two sheep per acre, and requires an additional supply. 

At all events, we may safely come to one conclusion : — that as 
the land only abstracts 50 per cent, of the treasures contained 
in the sewage or manure, that which escapes through the soil 
or drains should be used over and over again on other less fertile 
lands, in order to extract from it as much as possible of its 
valuable elements. What would be said of millers who did not 
avail themselves, over and over again, of the power which 
water affords by means of the sloping inclination and differing 
levels ? 

How interesting to see a succession of fanning engines dis- 
pensing the fluid over distant districts, straining from it, through 
impoverished soils, the last drop of fertilizing element. 

I am not quite sure that some day there may not be as much 
jealousy, and coveting of this liquid, as we now see about 
the waters which work the mills on our streams : besides, it 
has not been proved yet, whether or not it would answer to 
pump the sewage a second time over the same soil ; whether it 
womd not have, especially where covered with vegetation, 
second powers of abstraction from the unexhausted sewage. 
We should thus have the satbfaction of sending the water to 
our rivers pure, and deprived of those elements which are (mly 
noxious when out of their proper place. 

I now proceed to consider how we may best fertilize our soil 
with town sewage. It may be done, as on my farm, with com- 
mon iron water-pipes ; but it appears to me, that as a 8ing[le 
heavy dieasing with sewage wilii«it^i\izo v^loLfSidL wiS&sAs&iOL^ xi^ 
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carry it through a four or six-course rotation of crops, it migh) 
be desirable, in many oases, not to have subterranean pipei^ 
but moveable conduits, that could be carried from field to field* 
or from farm to farm. We should then, probably, have travel 
ling irrigators, who would do all tiiat was needful at a moderata 
but remunerative charge, much as is now done by those who pur- 
chase and let out steam thrashing-machines. This mode of 
temporary irrigation has been suggested to my mind by observ- 
ing the bitumenized paper pipes made by Messrs. Jalonrean and 
Co., of Paris, of whion I now exhibit specimens. I am glad to 
find that Messrs. Paul Joske and Alexander Young, of 67» Mark 
Lane, have purchased the patent for England. 

So far as 1 can judge, this invention is likely to have a most 
important influence on the success of sewage companies', for it 
would reduce, by more than one-half, the capital required for 
piping. I am told that, by chemical analysis, the composition 
of the pipes corresponds exactly with the material used by the 
Egyptians for preserving their mummies. The mode of joining 
the pipes saves the expense of lead. These piipes are easily 
removable, being only one-fourth the weight of iron. 

A reference to my last paper on sewage, read before the 
London Farmers' Club, shows that these paper pipes, for gas, 
water, or sewage, have an extraordinary power of endurance, 
and of resisting great pressure ; whilst for moveable irrigation 
they have the great advantage of extreme lightness, freedom 
irom oxidation, and, unlike the gutta percha tubes, are unaf- 
fected by sun-heat. 

It might probably answer best to have a few acres for Italian 
rye grass laid down with subterranean paper pipes, so much of 
tho rest as required it being irri^ted oy the moveable pipes. 
On my own farm, the fixed iron pipes are only used in alternate 
3'oars, as the rotation varies, which locks up capital uselessly. 

Assuming that we shall some day see lines of main pipe% 
charged with sewage, intersecting our country, how easy woidd 
it be, where levels were suitable, to avail ourselves of the ser- 
vices of these itinerant migratory irrigators, who, cmrrving with 
themi these paper pipes, would fertilize field after field, by con- 
necting them with tne main-sewer pipes alwajrs charged. Pro- 
bably agriculturists, in particular districts, will oomoine their 
means, and thus effect the object in the most economical and 
effective manner, much as the great fen drainages have been 
carried out. 

Very exaggerated notions prevail as to the cost of putting 
on town sewage or water for irrigation. If landlords or tenants 
would take as much trouble to prepare their lands, by open con- 
duits at proper levels, as is now done in many districts to make 
use of river irrigation, the sewage might be cheaply pumped to 
tho necessary level where the rise was not great. 

A Cornish engine, or Mr. AppoM's pump, would raise i3,000 
tons, or more than IdyeaxB* Tain-*:..V.» QTi<fti«A.\sa^^in^^v^wt* 
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of coals, or a cost of one shilling's worth of ooal, to which mnst 
be added interest for wear and tear, and other expenses. 

On level land, near a river, or near the sewer,— has this ever 
been duly considered ? 

Let us see what is doing at Whittlesea Mere. If this bod^ 
of water can be taken off at so small a cost per acre, can it 
not be put on at about the same cost, provided the levels were 
suitable } 

Drainage and Irrigation efiboted by Steani.^The 

great fen district of the Bedford Level, once a swamp of 200,000 
acres, owes its value and fertility to a steam-power of some 
12,000 horses, which, distributed at intervals towards the coasL 
works enormous pumps or wheels, which, creating an artificial 
fall, by raising the water, cause an outfall for the drainage. 
Some of these engines throw up 120 tons per minute. 

Again, the great Whittlesea Mere, a sort of inland sea, is 
now a garden of cultivation, having been pumped dry by 
Appold's steam-pumps, such as we saw at the Exhibition of 
1851. These lands, hke the great Bedford Level, are preserved 
from inundation by steam-power, always acting, or ready 
to act. 

I have to thank Mr. Laurance for the following communi- 
cation : — 

*'EUon, Oundle, I9th April, 1859. 

'* Sib, — I beg to acknowledge the receipt of your letter of 
the 15th. 

'* The Appold pump, at Whittlesea Mere, drains upwards of 
5,000 acres of low land, exclusive of the water shed from the 
high lands, which will include 400 or 500 acres. 

The engine, pump, and buildings, including extensive piling 
for foundations, cost £2,500. (The drains and ditches are ikA 
included in this sum.) 

'* The cost of the fint three years* working and repairs— 1851 
to 1854 — averaged 1 shilling per acre. In 1852, the newly- 
formed banks broke, and 1,000 acres of land were inundated. 
This had to be pumped out, and the average of the cost waa 
raised by this circumstance. 

1855 .. (U. per acre. 

1S56 Bd, „ 

1857 lOd, „ 

1858 Srf. „ 

This includes coals, repairs of engine, engine-man's wages, 
oil, &c. &c. 

** The quantitv of water raised six feet hi^^h is 16,000 gallona 
per minute. Tne lowest lift is 4 feet 6 inches, the highest 
10 feet. The engine works now about three days a week, and 
runs about four or five hours per diem, not consecutively, but 
at intervals, Uie supply of water not being sufficiently rai^ for 
the disoharge by the oentrifngal pusuy. 
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** There is no publication containing: these facts; yoa 
welcome to them. 

" I am, Sir, yoor obedient serrant, 

"John Laubahcb.** 

Probably there is no surer source of profitless farming than 
poor f^rass land on undrained heavy clays. There are many 
millions of acres of such land. 

The following letter will give a tolerable idea of the position 
of the holders of such rough grass farms : — 

*' Djbak Sib, — From a lecture on sewage, recently delivered by 
vou, the following extract is most extensively circulated : — 
For the last six years my gain, as landlord and tenant, on my 
little farm of 170 acres, has been nearly £700 per annum. Even 
this year, with wheat 42«., I have gained £600, after paving 
every expense. Of course, much of this benefit has arisen nom 
steam-power, drainaj^, ana deep cultivation, and other improve- 
ments, out the liquefied manure system has greatly oontzibuted 
to this result.' 

" This declaration has been variously received, but most 
generally among the strong-land farmers of the West Riding of 
Yorkshire, as rather apocryphal. There is no disposition to call 
in question your veracity, thinking the rather that a grave 
error in some of the items of profit may have occurred. Should 
this not really be the case, certain inferences must follow : — 
That a great extent of land is at present badlv cultivated, and 
the difficult and embarrassed circumstances oi many occupants 
ought not and need not continue. You have, by your spirited 
attention to farming, set a most praiseworthy example to tonded 
proprietors ; and, taking the results to be as you have given* 
tenant capitalists— being practical men— may find a good invest- 
ment for their money. 

*' Numerous advantages would follow if the internal facts of 
your success were generally known. The result, as given in 
one concentrated amount, is very pleasing. Would you take the 
trouble to give the process in detail, or, in other words, the 
accounts in full ? Such a request may be considered by you 
(and not impronerly so) as trenching on your kindness and 
valuable time, my only apology is, m>m an earnest desire to 
follow your practices, and adopt your plans, as fisr as a tenant- 
farmer can do so. I hope, therefore, that if you decline a grant 
to my request, you will pardon the liberty I have now taken. 

** 1 farm 165 acres of principally strong day land, under . 

Two-thirds of the farm is in pasture-grass — old sward overrun 
with rough grasses. The land is in a ring fence ; it is mostly 
drained, but not deep, but the homestead is tiiree-fourths of a 
mile from the land, and no land joins the said homestead. I 
proposed to build a homestead in the middle of this 165 acres, 
with some little allowance, and thirty years' lease, which was 
refused. The total reoeipts on. \)l[!Qa iAsm^ ^^qsva!^ thA very 
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highest period of the bist nine yean, are £834. I9s., and the 
payments £885. 13«. iHd. I have not charged the farm with 
interest of capital invested in it, neither with my own time and 
skill employed, and yet I am minas above £50 ; so that you will 
readily grant that something is directly necessary as a remedy 
for such a state of things. Ihave lost £52 per annum for the 
last nine years. Such have been the profits in grazing on the 
present system. 

** I am, &c. 
•• Feb, 16, 1860. " 

" Any information as to the cost of a new homestead, where 
brick can be made on the spot, and deep drainage per statute 
acre, and how much you Keep in grass, and how vou fence 
your land, and apply your liquefied manure, will be thankfully 
received." 

The following balance-sheet has been famished me by the 
same gentleman :— 

" 1859. — Account of (principally a clay soil) farm in the 
West Kiding of Yorkshire, 163 a. 2r. 36p., of which 107 a. are 
in old sward. 

IvcoMB. je, $. d, £. 8. d, 

Ac. Wheat, S7 buahels per acre, at St. 



18 

13 

7 



10 
3 

fi7 



»* 



t» 



I* 



Barley, a6 do. do. u. 9d. 

Pasture seeds do. do. 63*. 

Bed clover, do. do. 80«. 

Beans or peas, SO bushels 
Swedea and Tomips, rained on land, 70«, 
Summer Fallow 



je. 


9. 


d. 


140 


10 





103 








SS 


1 





14 








95 


5 





35 









340 2 



Shbbp. 

54 Lambs, at i0ff. per head 70 4 o 

33 St. IS lb. Wool, at 17« 19 

37 Ewes, fattened on grass and turnips, 43«. dtf. .. 80 9 

3 Do. fallen carcases. 0t .. o 18 o 



170 17 6 



Grass. 

90 Ac. Meadow, valued at 0o< 00 

10 „ Horsepasture 15 

10 „ Sheep and Lamb pasture ..15 

S0 „ Risinflr Stock 79 



31 



107 



i> 



Twenty Head of Feeding Stock 05 





















Pios. 
Sold and consumed, as per account 



327 



33 19 



Dairt. 

Produce of three Ck>ws 94 (T 

Loss (exclusive of interest on j£'l,O0o) 43 19 9 



dB«SA % ^ 
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ExrswozTUAB. a* •. 4, 4t, M» 4L 

RentandTtthe 180 10 o 

Rates 88 f 

Manual Labour 171 IS 9 

Two Serranta in House, and Wageii 45 8 

Hone-keep (4 and 1 nac) 109 

TradesBUIa SS 18 

Purchased Ifannres 88 

Seed 98 14 

Decadence and Wear of Implements (average) .. 8 14 

Fencingr Materials,— Pastures and Sheep 4 4 8 

Casualties 2 10 

6b6 10 S 

SHBsr. 

40 Ewes, at 46s. per head ' 90 

1 year's keep, Grass and Turnips 48 6 8 

SalTingr, Shearing, Washing, &e 1 7 ^ 

Loss fay deaths (3 aTcnge) 15 8 

54 Lambs dipping 8 

141 17 • 

Losses by deaths in Cattle (average) is 8 

Pios. 
Purchase and Feeding, as per account .. SO lO • 

jftSS 8 9 

Now, if this tenant were permitted to deeply, oultiYate and 
carbonize this soil, not exhausting it by consecntiYe com crops, 
bat applying to it the best system of alternate husbandry, ne 
would oe in a more hopeful condition. But there is also another 
way of improTing noor grass lands, without breaking them. 
This is most successfully practised by a monev-making farming 
friend of mine, who takes poor parks, and other poor grass 
lands, and very quickly improves them. Sheep are folded 
upon them during autumn and winter, haying an unlimited 
supply of cut hay with out turnips, and half a pound of oil-cake 
or rape-cake per dav ; or, in lieu of that, half a pint of beans 
or peas per diem each. 

Thus, the sheep are placed upon the ^rass, not for the porpose 
of feeding on it, but to manure and improre it, by restoring 
those elements of fertility which ezhaustlYe farming had pre- 
viously abstracted. The results are obvious and unmistakeaole : 
the grass-field thus becomes a fold-yard ; the next bay crop 
gives unmistakeable evidence of the prosperity of this system. 

No one would recommend spring or summer gracing with 
sheep ; but there is a much cheaper and quicker way than 
either of those I have mentioned of making poor grass lands 
pay,--I mean by the application of town sewage, or simple 
water. If the contents of our town sewers were pioared over 
those millions of poor and profitless pastures wnich occupj 
more than one-half the area of this kingdom, they would, as it 
were, spontaneouslv clothe themselves with rion and meat- 
making herbage. Of course, the undrained days must be pre- 
viously drained, or the sewage or water would not fil^te 
through them. On the whole, I am dficidfidlY <^f opinion that 
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the occasional breaking np of poor grass lands is a decided 
$rain, individually and nationally. 1 know an instance (See 
Mr. Woodward's statement in the Boyal AgrieuUural Society's 
Journal, vol. ix., page 54) where grass land, rented at 26«. per 
acre, was drained, and deeply dug, and levelled, at a cost of 
£15 per acre. The very first wheat crop produced £15. 15«., 
and it produced successively several sucn crops. The late 
Mr. Woodward, who did this, realized a large fortune bv 
farming ; and, having had the pleasure of his acquaintance, 1 
know that his system was to invest much capitad to produce a 
more profitable result. I can coniirm his practice by my own. 



How I make my Farm pay.— I have received many 
letters from practical farmers, desiring to know how I can pay 
myself a hign rent, and make, besides, a satisfactory tenant 8 
profit, at the present low prices of com ? I find, on inquiry, 
that many of tnose fanners are placed in an unfavourable ana 
profitless condition, as compared with myself, for want of those 
improvements and advantages which I possess, and for which 
my increased rental is charged. In onier that farmers may 
compare their own position with mine, I have propounded the 
following questions, which I have answered, and which each 
farmer can reply to, and thus compare his practice and position 
with mine. I will call it 

Alderman MecMs Agricultural Catechism^ espeeiaHy addressed 

to Heavj/'Land Farmers, 

1. Q. How much do you suppose the landlord's investment 
is per acre in the purchase and improvement of the land which 
you occupy ? — A, About £60 per acre. 

2. Q. What rent do you pay per acre ? — A, 42s. 

3. Q. How much is your worKing capital per acre? — A, £14. 

4. Q. How much is your gross produce per acre— I mean 
the total amount received for produce sold without any deduc- 
tion of expenses ? — A, £11. \6s. 

5. Q. What are your total expenses per acre, including pur- 
chased food and manures, but irrespective of horse-keep» wnioh 
I assume is furnished by the farm ? — A, £9. IK. Sd. 

Qrou Espauetper Acre upon the Whole Farm. 

Rent, 36». IrriKfttion, fit jft fl 

Tithes (great and smaU) 4i B o 

Chandi-lUte OOS 

Road-Rate s 

Poor. Rate (including Police and County Rate) . . ..093 
Manual labour, including engine-driver and bailiff ..900 
HoTK labour (fed from the mrm), 90«. 

Seed 8 6 

Depredation, or wear and tear of Implements . . o 9 o 

Ciffied forward ^^ ^ % 
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28. Q. Do you use a reaping^ machine ? — A. Yes. 

29. Q. How much has heen your annual loss in horses and 
live stock per acre (in money value) the last seven years ? — 
A, One Hhilling per acre per annum. 

30. Q. How many acres (landlord's measure) does each farm 
horse consume annually of the produce? — A. 2^. 

31. Q. flow many working: horses do you keep to each 100 
acres? — A, Six for 170 acres. 

S2. Q. How much is your labour per acre per annum, includ- 
ing bailiff (if any) and engine-driver ? — A, 40«. 

33. Q. How much purchased manure do you use per acre 
over the whole farm r — A, 10«.-worth. 

34. Q. How much purchased food per acre over the whole 
farm? — A. £3- worth. 

36. Q. How many pounds of meat (net dead weight) do you 
make per acre over the whole farm, — I mean actual dead weight, 
added to the animals which you purchase? — A, 200 lbs. per 
acre, or 34,000 lbs. on 170 acres. 

36. Q. How many quarters of com do you sell off the farm 
annually per acre ?— ^. Average — wheat, 250 quarters; beans, 
100 quarters ; oats and barley, 160 qua^rs. 

37. Q. How much clover and grass-hay do you sell off annu- 
ally?—^. £100-worth. 

38. Q. How much dairy produce ditto ?—-<<. £70-worth. 

39. Q. How much clover seed, or other seeds, ditto i—A. This 
year about £70-worth. 

40. Q. How much of any other produce ditto ?—-«4. About 
£30- worth. 

41. Q. Are your fences closely trimmed?— -4. Yes. 

42. Q. Or are they allowed to go untrimmed for seyeral 
years? — A. No. 

43. Q. How many acres per 100 of the farm are occupied by 
buildings, fences, roads, water-courses, and waste ?— .4. Nine 
acres, or 5 per cent, of the land. 

44. Q. Are your drains and water-oourses free and open? — 
A. Yes. 

46. Q' How many loads of burned day ashes have been 
applied per acre ?— -4. 25 cart-loads. 

46. Q. How much lime? — ^. About 80 bushels, or 240 
bushels of chalk. 

47. Q How many trees have you per acre?— -4. None, 

48. Q. Is muchot your labour done as piece-work?—^. Yes. 

49. Q. Do you enter every money receipt and payment in 
the cash-book, and take stock at the beginning and end of each 
year ? — A . Yes. 

60. Q. What profit do you make upon your farming capital ? 
—A. From 16 to 18 per cent. 

61. Q. Do you apply your house aowage to the soil ?— -<<• Yes. 
52. Q. Do you grind com for your neigbbouia ^-^ ^^^ 

and it pays well at 8f . per quarter. 
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Brought forwAFd jts 9 

Steam*power 060 

Blacksmith, wheelwright, cooper, foundor, iiaddler, bas- 
ket- maker, hriddajer, carp«ater, and vetcrinaiy .. o 6 fi 

Thatcher OlO 

Depreciation of Horses 030 

ArtUlcial manures (Goano) • 10 O 

Wear, tear, and loss of Sacks OOS 

Bean-tiers 003 

Loss of Stock, and Casualties 10 

Loss of Land, by roads, buildings, fences, and waste ..030 
Road-mending, ditch-cleaning, fence>trimming, &c. . . i o 

Miscellaneous petty expenses Oltt 

Malt and hops used in brewing Beer for men . . ..030 
Purchased Food for Stock 8 

jfcP 11 8 

6. Q. How mach permanent gross have you per 100 aores ? — 
A. 4 acres. 

7. Q. Has Your landlord drained the land?— ^. Yes. 

8. Q. Has he put up farm-huildings in a central part of the 
farm, affording ample covered shelter for live stock and mannie, 
with tanks for economizing liquid manure ? — A. Yes. 

9. Q. Is there a good farmer's residence?—^. Yes. 

10. Q. Are there gpod roads on the farm?— ^. Yes. 

11. Q, Is any portion irrigated hy water and gravitation? — 
A, No. 

12. Q. Is any portion laid down with subterraneous iron 
pipes for irrigation with water and with farm sewage, by hose, 
jet, and steam-power }—A. Yes, the whole farm. 

13. Q. Is there a tixed or portable steam-engine }—A. A fixed 
engine. 

14. Q. Does the steam-engine work a thrashing and dressing 
machine?— -4. Yes. 

16. Q. A chaflf-cutter? — A. Yes. 

16. Q. An oil-cake breaker?— -<4. Yes. 

17. Q. A pair of millstones ? — A. Yes. 

18. Q. Irrigating pumps ? — A. Yes. 

19. Q, Sack-raising tackle }—A, Yes. 

20. Q. A root-pulper?— -4. Yes. 

21. Q. Are the buildings troughed >—A, Yes. 

22. Q. Is the liquid manure ojiowed to run away ^-^A, No. 

23. Q, Is your com drilled? — A, Yes. 

24. Q. Do you use Garrett's horse-hoe for yonrcom and root 
crops? — A. Yes. 

25. Q. How much seed do you drill per acre ?— ^. Wheat, 
4 to 5 pecks ; barley, G pecks ; oats, 6 to 8 pecks ; beans, 10 to 
12 pecks. 

26. Q. Do you subsoil and trench-plough your land?— .^. 
Yes. 

27. Q. What is your depth of cultivation (measured on the 
solid side of the ploughed land} ?— ^. 12 inches, but it ought 
to be deeper. 
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28. Q. Do you use a reaping maohine ^ — A, Yes. 

'2d, Q. How much has been your annual loss in horses and 
live stock per acre (in money value) the last seven years ? — 
A, One HhiUing per acre per annum. 

30. Q. How many acres (landlord's measure) does each farm 
horse consume annually of the produce ^—A. 2|. 

31. Q. fiow many working horses do you keep to each 100 
acres h-A, Six for 170 acres. 

82. Q. How much is your labour per acre per annum, includ- 
ing bailiff (if any) and engine-driver ? — A, 40». 

33. Q. How much purchased manure do you use per acre 
over the whole farm ? — A, 10«. -worth. 

34. Q. How much purchased food per acre over the whole 
farm?— ./I. £3- worth. 

35. Q. How many pounds of meat (net dead weigh^ do you 
make per acre over the whole farm, — I mean actual dead weight, 
added to the animals which you purchase ?— -4. 200 lbs. per 
acre, or 34,000 lbs. on 170 acres. 

36. Q. How many quarters of com do you sell off the farm 
annually per acre ?— Jf. Average — wheat, 250 quarters; beans, 
100 quarters ; oats and barley, 150 quarters. 

37. Q. How much clover and grass-hay do you sell off annu- 
ally?— -4. £100-worth. 

38. Q. How much dairy produce ditto ?—-<4. £70- worth. 

39. Q. How much clover seed, or other seeds, ditto ?—^. This 
year about £70-worth. 

40. Q. How much of any other produce ditto ?—^. About 
£30- worth. 

41. Q. Are your fences closely trimmed ? — A, Yes. 

42. Q, Or are they allowed to go untrimmed for several 
years?— -<<. No. 

43. Q. How many acres per 100 of the farm are occupied by 
buildings, fences, roads, water-courses, and waste ?— Jt. Nine 
acres, or 5 per cent, of the land. 

44. Q. Are your drains and water-oourses free and open ?-— 
A. Yes. 

45. Q. How many loads of burned day ashes have been 
applied per acre ?— ^. 25 cart-loads. 

46. Q. How much lime ? — A. About 80 bushels, or 240 
bushels of chalk. 

47. Q How many trees have yon per acre?— ^. None. 

48. Q. Ismuchof your labour done as piece-work? — A> Yes. 

49. Q. Do you enter every money receipt and payment in 
the cash-book, and take stock at the beginning and end of each 
year?— -4. Yes. 

50. Q. What profit do you make upon your farming capital ? 
—A, From 15 to 18 per cent. 

51. Q. Do you apply your house sewage to the soil h—A. Yes. 

52. Q. Do you grind com for your njeighhounl — A% '^^nk 
and it pays well at St. per qoaxtfir. 

T 
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53. Q. Are your stock ocmifbrtaUy housed during the winter? 
—A. Yes. 

54. Q. Are your green and root orops passed through the 
chaff-cutters for your animals? — A^ Tes. 

55. Q. Are your animals permitted to walk, lie down, and 
dung upon their food? — A. No. 

56. Q. Do you hold your land on lease, or hy annual tenure r 
—A. I farm my own land, except a portion held on a twenty- 
one years' lease. 

57. Q. Do you use wagons or carts ?—^. Carts. 

58. Q. Are your com-staeks on iron riek-frames ? — A, Yes. 

59. Q. Do you feed mueh of your straw !—^. Yes. 

60. Q. Does your landlord allow you to break up poor, old, 
profitless, grass land >—A, Yes. 

61. Q. Are you tied to the four-course rotation?—.^. Ko» I 
consider it unprofitahle with very high farming. 

I think it right to state, that I consider the items of £3 per 
acre for purchased food, and lOs. per acre for guano, have a 
most important infinenee on my profit Without these items 
I shoula expect a very different oalance-sheet. I also derive 
much benefit from BppMag the manure mixed with large 
quantities of water. In fact, every one of the questions I have 
propounded have, in a greater or less degree, an influence on 
the profits of farming, and it would be easy to come to a con- 
clusion as to the success or failure of a farmer from the manner 
in which these questions would be answered. 

What margin for improvement is there in British agriculture ? 
I have tested this by comparative results, and find, that if idl 
the land of this kingdom. 50,000,000 acres, which is equal in 
quality with my own, produced as much as mine does per acre, 
our agricultural produce would be increased by the enormous 
amount of £421,000,000 annually, the present produce, accord- 
ing to my calculation, being only £3. 7s. per acre, or 169 mil- 
lions. According to my annual produce of £11. 15t. per acre, 
it would be 587 millions. 

This is no exaggeration, but a stem and humiliating &ct.^ I 
have taken great pains, in the absence of agricultural statistics, 
to test the correctness of my opinions by an infallible chec^ — I 
mean the annual average consumption of agricultural produce 
by each individual of the population, which, taking all classes, 
sexes, and ages, amounts to about 2$. 6d, per head ner week, or 
£6. 7«* per annum, as explained in the following tables. 

From this amount must be deduot^ the profit, &o. inter- 
vening between the farmer and the consumer, the amount of 
foreign food imported, the taxation on malt and hops, and home- 
made spirits. On the other side, we must add the productions 
of wool, hides, fat, flax, &c., and also the value of food consumed 
by horses non-agricultural, by dogs, cats, birds, donkeys, fto. 

In dealing with the itema, \>\ie;t« m%i \a ^ ^kfiftsenoe of a 
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million or two on either side, bat this will not affect materiaD j 
the grand total. 

I hare not taken any aeooont ^ the keep of farm horses, as 
they are kept on the farm's produce. The gross acreahle pn^ 
dace of £3. 75. per acre is, of course, without any deduetions 
for rent, labour, and other farm expenses. My return of 
£11. I5s. per acre is estimated in the same war. 

There are 60 millions of acres in the United fengdom, payinf 
prc^bly from 45 to 50 millions of r^ital annually, and, on an 
ayerage, of equal quality with mine. 

If my return of rent and prodaee be correct, their grross retum 
only represents 3i rents ; my return is equal to 5i rents. 

Small as our produce is> Monsieur Layergne estimates tlM 
gross acreable return of French a^culture at only one- half tha 
amount of ours, although their soil and climate are ouite equal 
to ours. Still, this is poor eo n aolation for our own aeficiendes 
and shortcomings. 

Ofurpopolfttion, S7 mffllnng, coasnme aninuiDy of agrical- 
tnral produce— bread, meat, Tefetables, eggs, poottry. 
and beer, jffH, i$. 9d., or St. 6ii. per head per week 
(talddig aU daues, aeet, and aexes) ^i69»0OP,OSO 

Deduct :— Foreign food importa^ and carriafi^, profit, &c., 
between the producer and conBomer of Engliab 
produce 8P,IQe,SSt 

itflSS,SO«,OSS 
Add : — ^Wool, taUow, hides, flax, &c., and horses, not used 

in fkrming, and hay, ocm, Ac, for these horses . . sO,000,OOS 

m itfl66,0Qf,SO» 

Or, jffS. 7«* per aora, on M miUioBS of acres, which I think 

I have valued too high \ij i$. per acre,— the farmer's 

capital employed per acre I estimate at jf 4. 
Atmyrateof prodhBoepcraere(.itfll. Ite.) oar so nlBians 

wooldpraidace M7, 



Or, an Increased produce equal to . . jif4Si ,000,000 

The results of improyed farming are cheering, and conyinoe 
me that we can safely compete with the whole world in the 
production of com : but that can only be done by a concnrreot 
large production ot meat and of manure, the mtter not pur- 
ehueo, but produced by the feeding of stock. My crop of 
wheat this year is immense. I thrashed this week a seyen-aore 
Ibid of wheat, which produced a large crop of wheat in 1857t 
a great crop of beans in 1858, and now, in 1859, the corop 
of wheat is nearly seyen quazters per acre. This field was 
manured for beans in 1858, but had no manure of any kind lor 
the wheat crop of 1859. 

Those who naye not experienced the adyantage of drainage, 
yery deep cultiyation, and abundant manuring, haye yet a 
great lesson to learn. I haye good reason to belieye that my 
56 acres of wheat will produce more than 808 <^«kxtisr^^ ^st ^ 
quarters per acre, although 20 aorw w©T^\a3saa'wv>ia.ws&.TaKKssasi 

T % - 
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aflcr a iicavy ci'.)» o*. hoaiis, 12 acres after m;in,i:el, 6 acres after 
wheat, 12 acres alter Italian rye erass, and G alter clover. 

My crops were seen as usual, during their growth, by many 
agrioajturists from various parts of firitain, and from foreign 
oountries. 

If this statement does not overwhelm British agricnltoie 
with shame at its shortcomings, I shall indeed be much sor- 
prised. My ooDsolation is that there is a grand future in store 
for our multiplying millions : that there will be a doubled or 
tripled rental for our landlords, if they will but deserve it by 
an improved investment; and that our multiplie<l artisans, 
mechanics, and manufacturers may receive from the future 
tillers of an improved soil cheap and ample food in return for 
tiieir own handy work. My heturt warms with delight at such 
a prospect. 

The perspective of an intelligent availment of science by a 
future race of landlords and tenants cheers my spirits, and 
encouraf^es me to go on in the rugged paths of agricultural 
stimulation. If stagnation and retrogression w^en and 
humiliate a nation, it is but a logical conclusion that advance- 
ment and improvement shall bless it with peace, plenty, and 
dignity. That my efforts may tend to this happy result I most 
sincerely pray. 

A review of agricultural amelioration, judiciously oonduoted» 
is full of the most pleasing deductions and considerations. My 
case has proved that it may double rental, triple the farmer's 
capital, multiply employment, greatly increase and cheapen 
food, and enlarge the demand for it, with increased profit. 
Improvement, by creating a new demand for labour and mate* 
rial, enhances toeir value, encourages population, and thas 
establishes an additional and improved market for that very 
food which it has more abundantly produced, whilst it enaUes 
us to compete successfully with the most favoured com and 
meat producing countries. 

I conclude in the eloquent words of Mr. James Caird, at 
page 628 of his admirable book on English Agriculture : — ** I 
rise from my task conscious of its imperfect execution, but 
with a firm persuasion that, though there are many excep- 
tions, the great body of the landloros and tenants of England 
have, by mutual co-operation, energy, and oapaoity, suffluBient 
to meet, and, by degrees, to adapt themselves to a change 
which, in its extraordinarsr effect on the welfare of all other 
classes of the oommunity, wiU, sooner or latw» bear good fruits 
also to them." 
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THIOX ASD THIN SOWING. 

To the Editor of the Mark Lane Express, 

Sir, — Fifteen years of experience are worth something, or, 
at all events, ought to he of some value. Does the quantity of 
seed sown regulate the quantity of corn to he produced ? Most 
decidedly not. As a general rule, the larger (quantity of seed 
sown produces the smallest result, hecause it implies a poor or 
ill-cultivated soil, having no power to compel the plant to tiUer, 
It would he ahsurd to lay down an arhitrary rule of quantity 
for all sorts and climates, hut we may take these genercd rules 
as a safe guide : — 

That the quantity of seed must he diminished in proportion 
as the natural or artiOcial fertility of the soil is incrcasea. 

That in such soils the sowing of too much seed nroduces a 
rank and close vegetation, prematurely developed, laid early, 
apt to he mildewed, and ruinously unproductive in quality ana 
quantity. 

The extreme illustration of this is afforded hv the hunches 
grown from masses of seed dropped from the drill, or accumn- 
lated hy mice. 

That time is trained, or earlv harvesting is promoted, hy two 
causes— a highly manured, drained, and fertile soil, or hy a 
large quantity of seed. In the latter case prematurity is at- 
tained at a sacrifice of quantity. If I were asked whether I 
would sow thick to produce an early harvest, or whether I 
would sow thin and earlier, to produce the same result, I would 
most decidedly prefer the latter mode. 

Experience has taught many farmers that, if they ttnll con- 
tinue to sow the same quantity of seed as they used to do when 
they farmed less highly, they must sow later to avoid a prema- 
turely laid crop. 

If every farmer had tried (as I have done) for a series of 
years, on a moderate space, the comparative results of given 
qoantities sown at stated periods, each man would have arrived 
at a suitahle quantity adapted to his own climate, soil, and 
droumstance. 

My frequent intercourse with fanners, from every county and ; 
every dime, enahles me to appreciate the enormous errors and 
discrepancies in regard to quantity of seed sown, and also con- 
vinces me of the want of uniform action and prohtahle know- 
ledge amonffst British agriculturists on this subject. 

Several of my wheat-nelds this year are estimated at bix to 
seven quarters per acre. I need hardly say, that the straw is 
like reeds, and ahundant in quantity. This is from a hushelof 
seed drilled per acre. Now, when some of my "WeUK ojt "tet&v^^ 
friends see mis, they naturally &uppoae 1 Vvi^ w^^^-a. ^a\si»!S«\. 
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seed as they do, and wonder that my crop stands so stiff 
such heavy ears. They seem quite amazed that one hu 
wheat, or two hushels of oats, should produce such ] 
as six quarters of wheat and eleven quarters of oa 
Enj^lish acre. 

lought to he equally surprised when I hear of their i 
three hushels of wheat, and four to seven hushels of a 
produce miserable results of two and a half to three qoai 
wheat, and five or six quarters of oats. 

I have said that high manuring renders a small quan 
seed absolutely; necessary. I ought to add, that even 
should be extirpated, and the whole of the soil plaoed 
sole use of the growing crop. But how stands the fact 
mqjority of farms in this kingdom ? A fierce competitio! 
on between the thioklv-sown grain crop and a powerful n 
crop of hungry weeas, the latter too often consumini 
which ou^ht to have been the nutriment of the former, tJ 
reducing it in quantity and quality, to the serious inj 
the feirmer. This is no highly-coloured picture. If I tra 
the fiying train in the month of May, I can, even so, pc 
this blot upon English farming in every direction, a p 
reminder of agricultural neglect and miscalculation. 

How few know the use of Garrett's horse-hoe ? For 
years my wheat and other crops have benefited by this, 
farm labourers know well the value of clean hoeing, ax 
predict the failure or success of the crop accordingly. 

Why a farmer should deem it necessary to hoe his t 
and not his com is to me a mystery ; the same principle i 
equally to both. The amount abstracted annually fro 
farmers' pockets by the growth of weeds is something eno 
in the asrpregate. 

The efi^ct of extra manuring on the proportion of see 
strikingly exemplified in a distant wheat-field of mine, s 
towards my bedroom. On one portion of that field, fon 
f quore and then an oblong, my sheep had been folded i 
hours longer than on the rest of the field ; in every sta^ 
growth of the com tkat extra folding was shown as disl 
as if coloured on a map. The crop was thicker and more 
laid, and more frothy at harvest. Strictly speaking, 
pecks, instead of one bushel, of seed would nave dkm 
proper quantity for that portion. I am still of opinio 
lana can never be too rich for wheat, provided the qu 
sown is adapted to the circumstances of tne field. 

I have formerly stated, that on my land I have foun 
two bushels of seed-wheat, as compared with one bushel, 
the yield b^r a sum cgual to the rent of the land. 

Mr. Hewitt Davis is entitled to great credit for what 
practicallv in proving the advantages of thin sowing 
hined with deep and cleaii cultivatiQu. 
Ja dealing with such. aaeuoTmo\iaxBK«k«i&V)E!kfc<5«t«^ 
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the United Kingdom, the waste of seed forais an aggregate item 
of national importance. 

I neyer found any fanner who complained of my not hayin* 
straw enough; on the contrary, thick-sowers have admittea 
that the qnantitT was much larger than- their own. 

On light, chalky soil, or limestone roek, especially at high 
elevations, as in Uloncesterriiire, I have known thick and emj 
sowing practised, becanse, by covering ike ground early, it 
protected the roots from frost. We know quite well that, whilst 
the leaf of wheat suffers little from frost, the plant, when root- 
frozen, is destroyed. Under such circumstances, it mi^ht be 
advanta^us to thin-out the wheat by hoeing in the spring. 

Trusting that these remarks may lettd to a due oonsideratioa 
of the question, I am, yours truly, . J. J. MsoHi. 

liptroe Sail, Kehedou, E$sex^ Aug, 12. 
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Tiptree, March 80, 1860. 

Sis, — A desire having been expressed by several very intel- 
ligent agricultorists to see the particulars of my live stook 
account, and knowing that their motive is not a captious oncb 
but a desire for comparative fiEU)ts on this important point of 
farming, I cheerfully accede to their request. This balanee- 
sheet will prove what I have so long and so often said* that 
live stock are necessary evils, — that they entail an immediate 
loss for a prospective benefit. Tou cannot do without them ; 
on the contrary, the more you have of them, up to a certain 
point, the more profit you will make by farming. This appears 
paradoxical, but it is, nevertheless, quite true. The quantity 
of manure you make bears an exact relation to the quantity 
of meat you produce ; and we know that if you are to sell off 
your farm abundant and frequent crops of cereals and other 
exhausting crops, you most apply plenty of manure. Taking 
the countn^ on an average, there is not half enough meat made 
per acre ; and this aooounts, in part, lor the miserable crops 
we see. 

My Scotch friends were partioularly angry with me for 
calling live stock necessary evils ; but I would illustrate my 
argument by stating, that no man who had not a farm oould 
fe^ a lot of animals with profit, if he had to buy and pay 
market price for their food. I know, by long and large ene- 
rience, that pigs pay better lor purohased food than any other 
stock, — and even tW will by no means "dear their teeth ; '* 
and if you charge attendance, shelter, and casualties, they will 
show a loss of 10 per cent, or more, with the best management. 
I have seen a great many balance-sheets of pis-f^edin^ from. 
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Tillage tradesmen, labonren, and othen, wbo \7orD knowing 
hands at this boBiness, and in almost every instance there waa 
aloaa. 

In making ont my live stock balance-sheet, I always oarefbUy 
take stock at the beginning and end of the year, and the balanoa 
represents the quantity of meat produced. The market valna 
of lean stock at the end of 1858 and 1859 being pretty equal* 
mt&es this balance-sheet ez^mely accurate, as an average 
one. Twenty-nine acres of tine root and green crops are con- 
sumed, besides the aftermath of 18 acres. A good deal of sliaw 
is also consumed, for which I make no charge, as I take no 
credit for it. But if I charge the green and root crops, and the 
horse and manual labour, casualties, mill-power, &o., thera 
will be a loss of £172. 

This statement in no way affects my general balance-sheet. 

I consider this a fair average year of my general stock 
management. It is certainly infinitely more favourable than 
could be obtained under ordinary management, by those who 
allow their cattle to wander about the fields late in the season, 
without shelter, and who do not soil their green crops. In my 
case the animals are all comfortably housed, the food cut np, 
steamed, &o., on the most approved plan ; the com, &c., ground 
for pigs, or crushed for horses, at my own mill ; the green clover 
and tares passed through the chaff-cutter ; cut straw-chafff^ven 
to the sheep, as detailed in my book on Farming. Had 1 used 
linseed cake instead of rape cake my account would have been 
less satisfactory. Strange to say, farmers tell me their animals 
will not eat rape cake. I have used 100 tons, and never saw a 
bullock or sheep that would not eat it, and thrive upon it. 

I adhere strictly to Mr. Horsfall's practice, as detailed in 
the JRof/al Agricultural Society's Journal, — vol. xvii., p. 260, 
vol. xviii., p. 150, — in the mode of feeding my cows and cattiie. 

I am often astonished at the miscalculation which permits 
large farmers to send to the mill their com for stock, when they 
might grind it at home so much cheaper. In fact, no farm of 
200 acres ought to be without millstones, and all the other 
necessary attachments to steam-power. 

We must, as agriculturists, prepare for great changes in 
our economical arrangements, with a view to the more profit- 
able results. 

This has been done in thrashing. Let the principle be car- 
ried out. 

In my general balance-sheet I make no charge for horse-keep, 
nor do 1 take credit for what they consume. The six consume 
about fifty quarters of oats onnuiuly, being allowed two bushels 
(70 lbs.) each, weekly, during eight months. 

They get no hay, except for three weeks in October. Their 
oats are crushed and mixed with fine cut straw, and green food 
passed through the chaff-cutter. From October to Hay they 
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q:et mangel wurzel, which are carefully cleaned, and placed 
whole in the manger. 

They seldom or ever are tamed out. The stahles are pro- 
perly yentilated. Their condition is excellent. They clear 
or consume about 10 acres of green and root crops, and 6 acres 
of oat crops annually, or something less than 2i acres per horse 
annually. 

The ordinary clearance in this neighbourhood is quite 6 acres 
per horse anntudly. 

I still continue of opinion that sparred floors are an advantage, 
as they economize straw for food, and the animals thrive npon 
them. Probably we shall find it best to substitute iron grating 
or trellis- work, upon iron girders, as being, in the long run, 
cheaper than wooden spars. 

I have an impression that they might be advantageously used 
for horses. In fact, Mr. Young, the great livery-stable keeper 
at Leeds, has always used them, — they save him so much in 
the purchase of straw : 13-14ths of animal manure being urine, 
one can easily understand that much less straw is required on 
the boards. 

It has long been the custom in Essex to fat calves on boarded 
floors, with openings to let the urine pass between them. It 
is said they die of a better colour ; and the same remark 
applies to pigs. 

With respect to horses, it is my intention carefully to try 
them with rape cake instead of com. It is much cheaper, and 
its elements, both as food and as manure, are more valuable 
than those of com. Everybody now knows the value of decor- 
ticated cotton-seed cake for feeding purposes, and ultimately 
for manure. 

In conclusion, I am satisfied that the same principles apply 
to animals as to ourselves. Warmth, dryness, and shelter, in 
cold weather, and plenty of air and shade in hot weather, are 
souffht alike by both. 

If you will provide a brush, in the shape of a cut haulm wall, 
animals will groom themselves ; but if they have not that, a 
little artificial grooming will be as acceptable to our bullocks 
as to our horses. How would our carriage horses thrive without 
the removal from their skins of the dust and crusted exha- 
lations ? 

If I am asked which stock I should prefer, I would say it is 
very desirable to rear good stock, where the farms are suitable. 
But we must remember that the manure from breeding and 
suckling and young animals is of very little value, compared 
with those of full-grown fatteninjgr animals ; therefore we must 
make up for this by yerj high feeding and artificials, or we 
shall g^i^ow small crops of com. 

When our farmers know more of the chemistry of agriculture 
— and some are studying it — they will feel the loroe and truth 
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of Baron liebie^s remark, pa^ 173 of hU work on Mode 
Agriculture, where he says : — 

^'A praotioal apricultarist, Albreeht Block, is reported 
haye said, — 'A fiirmer can afford to sell and permanentl 
alienate only tiukt portion of the prodnoe of his farm which I 
been supplied by tne atmosphere ; a field from which nothi 
is abstracted can only increase, not decrease in produoti 
power.' If we express the same idea in another form, viz., * 
iJArmer may sell and permanently alienate all the portion oft 
produce of his £eurm which has been supplied by the atmospher 
a field from which something is permanently taken away oa 
not possibly increase, or ewn continue equal in produoti 
power,' the axiom thus enunciated is simply a natural law. 
this opinion of this truly^ experienced man, to whom futn 
agriculture will surely raise a monument, is at once expreaa 
the whole foundation and groundwork of rational farming, m 
all the knowledge that the science of Nature can teaon t 
practical f&rmer. ETery act of the fiirmer which yiolates t 
laws of nature must justly be branded as an act of spoliation 
A great deal of my live stock has been purchased full-giof 
pigs, fattened to hogs by barley ground into meal. NoChii 

ELys so well as rape cake given to sheep and bullocks. T 
te Mr. Pusey Imew this : and I should recommend yam 
farmers to cover their land with sheep, eating rape oake^ 
decorticated cotton-seed cake; the result, in the succeeds 
com crops, must be profitable. My sheep eat more cake as th 
increase in fatness ; they begin with i lb. daily, and finish wi 
li lb. daily. It is desirable to |[ive them hay instead of eai 
for a few days before they are killed. 

I would recommend every farmer, who can afford it, to ma 
at least £4 to £6-worth of meat per acre. To do this he w 
have to purchase food equal to £3 per acre. Supposing you k 
7i per cent, by this purchase, or 4«. Bd, per acre, your gain, 
the succeeding corn and other crops, will be, at liatif i 
per acre. 

I say nothing about the Breeding question. A man hsrvii 
first-rate powers of observation in regard to stock, i* sum 
do well in such matters. — ^I am. Sir, your obedient servant, 

J, J, MXCET. 

Dr. Jt» M. d. 

Lean Stock purchased M5 • 

Porehaaed Food— Barley and Rape CMke, jffSpvacre 

oni70acres 510 

Hone and mannal labour, cartinc and cutting uproots 

and green crops, preparing food, &c 104 

Steam-engine, grlodiny com, breaking cake, chaff- 
cutting, &c 83 

Caanaltiea. u. per acre 8 lo 

Sundry other expenses lo 

Caxriedfonvvxd ifi,i99 lo o 



/ 
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Broaght forward .. j^UIM !• 

10 MrasMAmrdWwzel (cost 4^l« per Mare) .. .. IM o • 

t^ acres Swedes (cost ^9 per acre) 58 10 

Aboat IS acres of green croi» 60 

22 acrea aftenaafrh, Clorer and Qraas S3 o o 

itfl,461 



Cr. 
Meat, Wool, Datry.prodiice, and Pooltry told.. ..1.979 • 

Apparent ^iproximate toss ITS • 

To which, in fact, should be added the interest on the 
traildings aflbrdiny them shelter, and wear and tear 
of troughs, implements, &c., used in feeding; also 
the yalue of moch straw ased as food. 



ifl.iSl 



PABHIKO EC0K0MIC8.— A.S. 1860. 

Ifo. 1.~-Gtor6tt's Hone-hoe.— Instead of wastmcr <mr 
time by the mere personal disoussidn whether Mr. Meohi is a 
good or a bad farmer, making or losing money, let us see how 
we can diminish the exx>ense and increase the profit of every- 
body's farming. In my Agrionltaral Catechism I ask (Qaesti(m 
No. 24) : Do yon nse Garrett's horse-hoe ibr yonr com and root 
/srops ? Answer : Yes. Nine farmers oat of ten would answer 
No ; and I now want to convinoe them that that word is to 
them an expensive negative, causing them a diminution of their 
fanning profits. Let me illustrate it. This is a late seasoiit 
and a sudden favourable change may naturally be expected to 
cause a rush of vegetation, ana an impossibility^ of cleaning the 
corn crops by hand-hoeing. Lask week being so dry, and 
suitable for weed-killing, I stimulated my horse-man to do 
extra hoeing. Having only one Garrett's hoe, mj man put on 
a pair of horses in the first half, and a fresh pair in the second 
half of a long dav, say from sunrise to sunset, and in that ona 
day dean horse-hoed 21 acres of wheat on stiff day. I gave 
him extra pay for his overtime : — 

Two pair of horses j^OO 

Ftooghman S 

Do. extra time •!• 

Wear and tear of hoes and inidements, and in-\ a « a 

terestonditto / « a v 

jM U 

The 21 acres were thus well and deeidy horse-hoed for 8d. per 
acre. Unless pressed for time and opportunity, a man, witii 
one pair of horses, usually horse-hoes from 8 to 10 acres per 
day of either wheat, beans, mangel, or turnips, at a cost of 
Is. per acre. In the case of root-crops the hoeing is almost aa 
deep and efficient as a nlooghing. I)ifibreDt hoes are used te 
rootorope. ZhelineaofimitaxQlgk^kft^ 
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It is essential to use the horse-hoe before the spring fibres of the 
wheat push into the spaces, or they would be injurra by the hoei. 
Garrett's horse-hoe covers a space of 7 feet 2 inches. I haTS 
used this horse-hoe for 16 years.— J. J. Mechi. May 7. 

P. 8. May 14. — As I anticipated, the splendid rain of the 12tii 
inst. has rendered weed-killing a mucn more expensive mid 
diiiicult operation. 

No. 2.— Bape-cake.— I know of no more striking proof of 
the prejudice and want of calculation in British i^rioultnn 
than the non-use of rape-cake as a profitable feeding stuff. 
Having during the last seven years used more than 100 tons 
of it, 1 can speak of its value with certainty. Mr. Posey's 
evidence on this subject, in the Hoyal Agricultural Society's 
Journal, vol. x. p. 247, ou^ht long since to have carried convic- 
tion to the agricultural mind. Professor Way's analysis shows 
(vol. X. p. 424) that its elements have all the value of linseed- 
cake ; and I have proved practically that, weight for weight, it 
will make as much meat as linseed-cake, although it costs less 
than half the price. Its residuary efiect in manure, according 
to Mr. Lawes, gives it a superiority over linseed-cake to ths 
extent of 6s. per ton. Above all, its use as a destroyer of 
wire- worm should commend it especially to the farmer of light 
lands, where, this season, many tnousands of acres of com have 
been crippled or destroyed. On my light land, which used to be 
particularly subject to wire- worm, by feeding sheep with rape- 
cake, my wheat crop to follow clover is this year a full and 
luxuriant plant, whilst those of many of my neighbours are 
seriously injured. A friend of mine, who farms loose light 
lands in the neighbourhood of Ucigate, assures me that he has 
almost cleared his farm of wire-worm by the use of 5 cwt. per 
acre, either ploughed in or sowed broadcast on the surface. JBy 
the lattcT mode he saved his clover crops, which the wire- worm 
was eating ; the rape acting also as a most valuable manure. 
As one of my sources of profit, rape-cake is an important 
clement, enabling me to produce my meat at 50 per cent, less 
than other farmers. Of course, if they were as convinced of its 
value as myself, the price would rise to an equality with 
linsecd-cako. A recent trial so alarmed agriculturists as to its 
use, and so annoyed the tirm who liud to pay the damages, that 
they decline warranting any for feeding purposes ; and thus its 
price ia kept down. I continue to feed mv sheep and bullocks 
with the same sort of cake which was made tlio subject of the 
trial, and which I have boupht of the same firm for many 
years, to the extent of 100 tons. It is made from East Indian 
seed, a sort of mustard v, hot, oleaginous seed. It should not be 
given to the animals fresh made,— they will nut then eat it; 
but, after keeping for a month or two, sheep and cattle relish 
it. My fat sheep are now eating li lb. per day each. Bullocks 
will oat from 3 to 5 lbs. It is most excellent for cows ; Mr, 
jEorsfoU being also oi thai opYnicm. ^«^ ^^^^^^^^s'^ ^Quxnal). 
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It would be wrongr to give it immediately to animals just 
brought in, after much driving and excitement; but when 
comfortably settled and recoyered from their fatigae, be^^in 
with a little, and gradualljr increase it. I trust that the saving 
of £50 outof ever^ £100 will tend to remove prejudice in this 
matter, and thus increase the farmer's profit. 1 see no reason 
why it should not be very nutritious for horses, and shall care- 
fally try it on one to satisfy my mind. — J. J. Mechi, Tiptree, 
May 28. 

P.S. I have at length succeeded in convincing a neighbour of 
mine. His lean sheep and mine came in the same day ; he 
gave oil-cake, mine had rape-cake. When both were fat at the 
same period, the butcher offered most money for mine. He is 
now a rape-cake feeder. As I now use about 40 tons a year, 
my saving, as compared with linseed-cake, is fullv £160 per 
annum, or near 20s. per acre. Surely my farming friends can 
now understand how I make my profits. Sheep that have been 
fed on linseed -cake will not eat rape-cake unless starved to it. 

No. 8.— The Consumptioii of Root Crops by lAve 
Stock. — Believing that unprofitable mistakes are commonly 
committed, I beg to offer a few remarks that may correct them. 
The ouestion appears to hinge upon what proportion water 
should bear to the dry food consumed. Turnips contain 90 to 
92 per cent, of water ; mangel, 88 per cent. ; grass, 75 per cent. 
If we wish to keep a horse in good condition, we give him 20 
to 25 lbs. of dry food, and 40 to 50 lbs. of water daily ; but if 
we feed our sheep or bullocks entirely on turnips, we compel 
them to take 9 lbs. or pints of water with every pound or pint 
of dry food ; or, as a sneep will consume 20 lbs. of roots daily, 
we compel it to take nearly 2 gallons of water with its 2 lbs. of 
dry food. A bullock consuming 150 lbs. of turnips daily, would 
be compelled to take 134 gallons of water with 15 lbs. of dry 
food. The consequence of this treatment is to tax very unduly 
the urinary org^ans, and prevent the accumulation of fat and 
muscle. This is bad enough in mild weather with a tolerably 
high temperature ; but with such a winter as we have passed 
through, with turnips at a freezing or very low temperature, 
let us imagine what an absorption of caloric must be taken 
from the stomach and system of the sheep which has to raise 
to the digestive temperature, or, in fact, to warm 2 gallons of 
oold water or ice some 40* or 50**. Can we wonder at the laxa- 
tive scouring of sheep or bullocks, and the conseouent inflam- 
mation or death ? And can farmers not now understand why 
my live-stock losses are so small, compared with theirs, when 1 
avoid such treatment? Need we be surprised that our stook 
thrive so much better as the spring advances, when the tem- 
perature of the atmosphere ana of the roots is so considerably 
raised, and when the latter have lost a large per-centage of 
their moisture ? What would be the condition of oar carrioi^ 
honest and what would the groom wj^M *«« wm^^^^^fe^ ^nsSb. 



lUUli<'il, 1 IP !■ (M. Iltl^. il Li^t <'l 111' t'li'llt. :..llll<ii l'> il'lltlli 

iinpr .V'il |';i-iuiajfc. IaI lis sue wli;il a lt'>-fii uaturo 
us in tlii-^ nifiltiT. 

Gra-"-, (liirinc: the vornal and prowinjr st.'as'»n, cmtain: 
cent, of dry mattor, and the 75 per cent, ot' water it cod 
at a temperature which I can iraa^ne to be considerabr 
by the rays of a May or Jane son. Farmers have a sayi 
I, aheep thrive mnch better on roaat meat than boiled!, n 

that the diminished per-eentage of moisture, and in 
temperature of the food in the hot months, abstract littli 
from the internal animal mtem, whilst the exterior sn 
their bodies being sarrounaed by a summer temperatun 
no demand upon their food to keep up the natural 
warmth. Farmers know quite well that there is dim 
' quality in grass when the summer has departed, and the 

I absenoe of heat and light ; and most people know the evi 

when animals oonsume green food with the hoar frost i 
( or when very wet from rains. Nature has indicated i 

! ihonld make hay while the sun shines, as a provision f 

ter, and that the grass having lost 65 per cent, of w 
j drying, we must make up for the deficiency bv provid 

I animals with drink. Nature has taught them the prope: 

tity to take, and a wise fanner would in cold weather ta 
that the temperature of the water should be warm, ai 
our live stock would fatten with a smaller quantity « 
Farm or other horses would much less often die from gri 
inflammation, if, when they came in heated from thei: 
. they were allowed to drink warm water instead of being 

into* a horse-pond, or allowed to drink water many 
below the temi)eratnrc of their stomachs. Our London 1 
' fif understand this. A small steam-niDO nasses throusrl 
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to the soil. This would bring a better i«ioe for the tamipA 
oonsximed. If no hay is ffiTen, fine-out straw will answer 
admirably, and you will find that your straw thus applied will 
realise a much better price than when merely used as bedding. 
It is interesting to see how well the animals discriminate in 
their use of straw or hay-ohaff. A wet or cold day will cause 
them to eat it in larger quantities. When grassea are saturated 
with rain, a little dry food is most acoeptable to animals, and 
ihey will thrive much better upon it. In conolusion, a wise 
Umet will so limit his consumption of roots by each animdl, 
that the water contained in them should approximate to the 
quantity he would give to an animal eatiag dry food. Four 
nllons, or 40 lbs. of wat^ per day, would be a full allowanee 
fat a bullock, and this quantity would be contained in 46 lbs. of 
looto. Probably a bushel of roots, weighing 60 lbs., would be 
a ftdr average quantity for a full-sized oullock, and a propor- 
tionate quantity for sheep. Great ol]j®<>^ioi^ ^^^ oonsiderable 
disbelief have Seen expressed by my farming friends at my 
small annual loss of stock, estimated at Is. per acre ; but if th^ 
oairy out the principles lidd down in this communication, witn 
the addition ot goodf winter and summer shelter for stock, they 
will find my allowance for loss very ample. It is really fearmi 
tajA melancholy to witness the losses arising from ignorance or 
mismanagement. I see it around me too constantly. A sudden 
and fyi supply of succulent mangel, young and watery tans, 
or a draught of cold water to a heated animal, produce laxity 
or 'flatulence, constipation, inflammation, or death. It is highly 
desirable that the root-cutting house should have a high tem- 
perature. As my horses consume many mangel, the i^ots ate 
piled in the stable a few hours, and thus, during the winter 
season, attain a temperature more suitable to the stomaeh of 
the animal. The cut roots for the bullocks are mixed with the 
warm, steamed chaff. A wise fsnuer will never forget tlds 
golden maxim, that 1 lb. of coal, whidi costs lees than half a 
nurthing, contains more carbon than many times its value in 
food. Therefore he will use ooal instead of food to give animal 
hmit, and lay on fat oheanly. The time will oome when all our 
buUockries will be heated with warm water, or steam-pipes, in 
cold weather. See how particular our groom is to keep his 
horses warmly clad in cold weather, and how nicely he regu- 
lates the ventilation and temperature. Should not this show 
us the right way ? I often tnink so when I see, on a bleak 
winter's day, unsheltered animals eating grass or turnips, the 
air and the food being at a temperature scarcely above the 
freezing-point. Surely the farmer who permits this can know 
nothing of the heat-forming theory, or he would not waste his 
food in creating an artificial furnace with soeostly a combnstive 
element as provender. — J. JT. Mxchi, Tipiree, June 12. 

No. 4. — Mangel WuraeL— There is no diificult^ in 
glowing a heavy cvKp on a itiS clUi vm^ \aravuVa^ ^ Na 
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deeply drained, very deeply onltivated, and the land "w 
filled with grood manure. When too busy to cart on 1 
manure, I have grown excellent crops with 4 cwt. of guai 
and 2 to 3 cwt. of salt, mixed tofretner, and sown broadca 
tiien scarified or ploui^hed in. The mangel seed I mix wj 
wet sand for a few days, until it chips, and then drill 
drying it sufficiently so as not to stick to the cups of t 
drill. I never miss a plant. I have now (July) a go 
supply of sound roots, having lost none by frost, the roi 
havinor been thrown into the carts as they were pulled, and 
once damped and covered with straw. It is more easy to gr 
a crop of mangel than to nreserve them. The more moist t 
land when they are pullea the better, because the iibres ha 
then attached to them some adhesive earth, which is m< 
material for their preservation. They are in the worst possil 
condition for keeping when they come up dry, clean, and fi 
from earth. They then in the spring appear to dry-rot. It 
very undesirable to let them lie on the tield when pulled. T 
fibres and earth attached to them dry, and when thrown ii 
the cart, the earth leaves the fibres. Although more difficult 
cart ofl' in wet weather, they will keep much better, and, pi 
bably, I shall irrigate mine just before puUintr, in order tli 
they may keep the earth attached to them, if not otherwi 
sufficiently damp. Although very desirable to protect them frc 
frost, they ought not to be finally shut in with earth until t 
heat has evaporated, and it is desirable to have draining-pii 
placed vertically along the roof or ridge of the clamp. 

I find that, by trench-ploughin{^ for man^l, I mix with t 
surface-soil a portion of the tenacious aluminous subsoil. T 
mangel multiply their fibres in this, and as we now take the 
out of the clamp they are fresh and firm, having masses of ti 
moist clay attached to them by a network of fine iibres, whi 
they have pushed into it. I tnatch my clamps, and then eai 
over the thatoh. A large and successful farming friend of mi 
not only does this, but thatches over the earth, in order to pi 
vent its getting wet, and freezing. One of the advantages 
tliis plan is, I think, to prevent the heat of the sun acting ( 
the earth in the spring and summer ; for we all know that 
sunshine the earth attains a heat some 30"* to 50'' above that 
the air. The glassy thatch being a non-conductor, acts t 
reverse of this, and thus keeps tho mangel cool enough toreta 
vegetation. If you do not thatch over the earth, place t 
damp on the shaae of some fence or sun-screen. Sowing Itali 
rye-grass or other seeds on the earth outside the clamp, me 
probably, have the effect of presenting too much sun-heat 
the surface. — J. J. Mechi, Ttptree, June 19. 

No. 6.— Irrigated Italian Bye-grass.— The great a 

of the farmer should be to make one acre produce as much as Ii 

— thus diminishing, by four-fifths, his rent, rates, tithes, hon 

Ittboar, seed, and other expeiiM^ \ vdtjki «& o^Xaxk.^ tki ^»s^ 
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gates, hedges, headlands, «Sco. Of course this cannot be douo 
with com crops, bat with Italian rye-grass it can be done; 
and, to some extent, also, with root, grass, and leguminoos 
crops. 

1 have an ei(fht-acre field of Italian rye-grass, which, from its 
first cutting, yields 100 lbs. per rod ; being more than 131 tons 
per acre, or, if mode into hay, about 4 tons 17 owt. Italian 
rye-grass contains, when green, 75 per cent, of water ; when 
made into hav, about 16 per cent. 

I do not think it would be safe to reckon upon the whole 
produce stated above, because the crop may somewhat vary in 
places. I have reason, however, to b«lieve that the first cut 
from the Edinburgh meadows, on which the town sewage 
flows, will be, this spring, quite 20 tons the Scotch, or 16 tons 
the English, acre ; and I can easily understand how Mr. Telfer 
produced 80 tons per Scotch acre of Italian rye-grass, equal to 
nearly 26 tons of hay. I would reoommend, before my farming 
friends express their doubt and disbelief, that they will try the 
same means on some small portions of their own land, and then 
come armed with their results. 

I will now state how the field was treated on which my rye- 
grass is growing :— 

1856— Mangel. A heavy crop. 
1857— Wheat. Ditto. 

1858— Beans. 6 qrs. per acre. 
1869— Wheat. Nearly 7 qrs. per acre. 

The Italian rye-grass was purchased of Mr. Dickinscm, as 
usual, sown with the seed-barrow, at the rate of three bushels 
per acre on the growing wheat, in the spring of 1869, and hoed 
in at the last hoeing. When the wheat was harvested, the grass 
was scarcely visible — ^bein^ as fine as needles ; but having lost 
its oppressor, the wheat, it soon new, and gave ^ood autumn 
feed. I did not irrigate it, being aesirous to keep it backward, 
having another forward field. 

This spring I sowed upon it 2 cwt. Peruvian guano, mixed 
with 1 cwt. of fishery salt, and washed it in with an abundance 
of diluted liquid from my great tank, at the rate of 20,000 
gallons per acre. The efifect was almost magical. In a fort* 
night it branched, thickened, and lengthened, until, last week, 
I cut from one square pole or rod 190 lbs. weight. 

On a portion I omitted the guano : the result, although irri- 
gated like the rest, showed a deficiency of nearly one-half as 
compared with that which had been guanoed. I have treated 
another field tiie same way for sheep and cow-feeding, and the 
result has been extraordinary. The fact is, the guano pays 
admirably, and I shall never irrigate without previouslv sowing 
it: and after every cutting I did this, in 1866, and kept 100 
sheep constantly on six acres, from April to October. That 
field has since carried a pea and turnip crop, a wheat eco^t^\ 
barley crops, and a white dover crop lot iml,^\a.^ \snmM^ 
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last year 10 ffaineas per acre ; and now there is a fine orop od 
tares /or uea. The fact is, when you rye-grass a field for twi 
years, and produce, by irrigation and high manuring, such ai 
enormous growth, the subterranean roots are corresponding^ 
multiplied, and the soil and subsoil deeply fertilised by um 
filtration uirough them of such abundant supplies of manuie- 
the roots running down abundantly into the subsoil, which hai 
been enriched and aerated. Oi* course the land must bo deeplj 
drained. 

See how small a space will supply a farm-hone daily 
100 lbs. of green Italian rye-grass wul contain 25 lbs. of d^ 
matter, ana he, probablv, wUl not be able to consume mon 
than 112 lbs. in the 24 hours. Mine have no com, and an 
in first-rate condition with this quantity. 

I assume, of course, that you do not allow your hone-man t( 
waste it under the hones' feet, but that it is all eaten. I hopi 
that we shall soon hear no more of farm-horses consuming, an< 
nually, the produce oiflv acres— eating up. in fact, nearljr one. 
fourth of the former^s acreage. On this plan one acre will be 
nearer than five, for a horse cannot consume more than one rod 
per day — or 160 days on one acre, for the first cut. I think ] 
see some of my friends on the poor, stifi", undrained clays opoa- 
ing their eyes rather wide at this statement, with anothei 
indignant disbelief of that Mr. Mechi ; but facts are stubborc 
things, and I must admit that it must be hard for the farmen 
of poor, worn-out, coarse pastures to believe in such thin^. 

I intend to go in for much larger results, by washing m 4 oi 

5 cwt. of pruano after each cutting (mixed, of coarse, with salt). 
The pnnoipal difficulty with this crop is to cope with the 

seasons, and adapt consumption to production. 

Heavv supplies of rain, such as we have recently had, cause 
such a nush, especially of the first cut, that I must at once oaf 

6 acres and make it into hay; although I have 160 sheep. 
20 bullocks, 3 cows, 20 small calves, and 6 farm-horses, aU 
consuming it. 

I grow this 3rear 15 acres, and average about 10 acres. li 
the hay is to be palatable and nutritious, we must take care to 
ent it early, ana cart it rather green. If full-seeded, it will 
lose quality, and become hard and strawy. It will bear stack- 
ing in a more crude state than ordinary grass. 

There is a peculiarity about Italian rye-grass. It will never 
scour any animal, however green or wet it may be ; and in this 
respect compares most favourably with tares. It has excellent 
fattening properties. Where you can irrigate, it is trulv bene* 
fieial, but without irrigation you have no oluLnoe after tne first 
spring cut. Broad-leaf plants succeed admirably after it- 
such as beans on heavy land, peas on light land ; or you may 
take rape before the wheat. It is desirable to break it up tbe 
§eeond year in September, or early in October. If you taks 
irheat immediately aitci it« t^^ i^\i^\^ V^ti:^ m & cwt ol 
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rape-oake, which will kill all the wire- worm, and preyent the 
destruction of your crop. If farmers would bring all their 
drainage and buildings' water into one great reservoir, they 
mi^ht get water enough to irrigate a few acres of this grass, 
which would be most useful ana profitable to them. BuUocks 
will fatten well upon the Italian rve-grass without any other 
food, although I always prefer adding rape-cape, for obyiooB 
reasons. 

In conclusion, if our days and other lands, when drained and 
improved, can be made to produce even 30 to 40 tons of this 
grass per acre, what an immense increase of meat and manure 
we might make. If mangel are worth for consumption 10s. per 
ton, Italian rye-grass is oertainly worth 20s. per ton in its 
green state, seeing that it contains 25 per cent, of dry matter, 
while mangel onlv contains 12 per cent. Is it not worth while 
(as Mr. Telfer did) to put on a ton of guano, at four dressings 
annuallv, to produce £40 or £50- worth of food and manure ? 

Let tJie landlords and tenants of the millions of acres of 
miserable, worn-out, unimproved, rough grass lands ponder 
well on tills statement, and draw their own conclusions ; and 
let our boards of health and sanitary reformers weigh the 
individual and national benefit which would result to the 
counlxy if the town sewage were applied to this crop. I need 
hardly sav, that if I had access to town sewage, like Lord 
Essex, I should save the cost of guano. 

I hear that several of the Scotch meadows were let this 
spring by public auction at £35 to £44 rent for one year's grass 
on one imperial acre ! 

Professor Way's analysis gives in 100 parts dried at 212** :— 

10.10 Albnminoas, or flesh-forming principles. 

3.37 Fatty matters. 

57.82 Heat4onninf principles (starch, gxaa, sugar, &e.) 
19.76 Woody fibre. 

9.05 Mineral matters, or ash. 



100.00 

I presume the "irrigated" Italian would (Uke the irrimted 
meadow grasses) give even more favourable results. — See Way 
on ** Nutritive Matter of Ghrasses," Boyal Agricultural Society's 
Journal, vol. ziv. p. ISO. 

I need not dilate upon the necessity for procuring the best 
andiieaviest clean seed, when we see, by Professor Buckman's 
examination at the Royal Agrioultural College, Cirenoester, 
that it is no uncommon thiuff to ^t from 500,000 to 1,100|000 
weed seeds in a bushel of seed weighing 14 to 18 lbs.* 

Glean good seed should weigh 18 lbs. Very deep cnltivatiDn, 
and ample manure, deeply buried, are exoellent preparatives for 
Italian rye-grass. I almost always sow mine upon a giowinff 
wheat crop.— J. J, Mechi, Tiptree, July 23, 1860. 

z 2 
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P.S. — My second crop of Italian rye-grass, which is now boiaf 
mowed for home consumption, is quite a yard long:, and must 
be, certainly, 13 to 14 tons per acre. 

My greatest difficulty in irrigation has been with the 200 
yards of moveable or uexible hose. Gutta-percha (which is 
still the best) is apt to knuckle, and also to melt, if left empty 
on a hot day. I paint it ^vhite to prevent this. 

I have tnod, for a year, a sandwich of strong canvas between 
two layers of vulcanized India-rubber. This promised to bo 
most durable, and perfectly successful ; but, after a time {owing, 
I presume, to some chemical action), the liquid found its way 
through to the canvas, rendered it as rotton as paper, and thus 
destroyed the pipes. 1 hope shortly to try Jaloureaoz & Co.'s 
paper pipes. 

No. 6.— A Profitable way of Feeding Stock.— I have 
long used rape-cake for feeding with muoh advantage. The 
only objection is that I could not get fattening bnllooks to eat 
enough to finish them oft' ripe for the butcher. This I have 
now obviated by the addition of decorticated cotton -seed-oake. 
Mv bullocks now cat o lbs. of rape-cake daily, and, in addition, 
7 lbs. of the decorticated cake, besides their other food. Tliey 
thus ripen quickly and cheaply ; their manure being of fint- 
rate quality. 

6 ]h<«. of rape-cake 2](f. 

7 lbs. uf decorticated cotton-secd-cake . . 6^ 

Sid. 

1 have reason to l)clivc that this will put on li lb. of beef, net 
dead weight, daily. 

^ The same remark applies to fattening sheep, which, in addi- 
tion to their 1^ lb. of rape-cako doily, will consume the 
decorticated cotton -seed-cake. 

Rape-cake ii> iuUy equal to linseed-cake in fattening quali- 
ties, and dtcorticated cotton-seed-cake is worth 60 per cent, 
more than linsocd-cuke. 

Of course, when farmers generally believe in this statement, 
the prices will also bear a due relation to linseed-cake. 

Mr. Lawes gives, in the annexed table, information which I 
believe to ha perfectly correct, and which ought to open 
farmers' ej'cs. 

I am ot>nvinced that, at present, comparatively few agricul- 
turists are alive to their own interests m this important mat- 
ter, which is muoh to the advantage of those who are acting on 
the dictates of science. 

Breeders should also consider that the manure from breeding 
or suckling animals has a very inferior value compared jnUL 
that from full-grown fattening animals. — J. J. Mechi, Atur, &. 
1860. 
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Table, showing the Estimated Value of the Manttre obtained 
from the Consumption of One Ton of different articles of 
Food; each supposed to he of good quatitt/ of its kind. 



Description of Food. 



1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

17. 
18. 

19. 
20. 
21. 
22. 
23. 
24. 
25. 



Decorticated Cotton •seed-cake 

Rape-caike 

Linseed^cake 

Malt.du8t 

Lentils 

Linseed 

Tares 

Beans 

Peas 

LocoAt Beans 

Oats 

Wheat 

Indian Com 

Malt 

Barley 

Clover hay 

Meadow hay 

Oat straw 

Wheat straw 

Barley straw 

Potatoes 

Montis 

Swedish turnips 

Common turnips 

Carrots 



Estimated money 
value of Manure 

from 1 ton of 
each kind of food. 



j6r. «. d, 
6 10 

18 

12 
5 

17 
13 

n 13 6 

3 13 6 
3 2 



4 
4 
4 
3 
3 











II 

9 
3 5 
1 10 



6 

2 6 (?) 
14 6 
13 

11 6 
6 
6 


6 



13 

12 6 

u 10 6 

7 
5 

4 
4 
4 



It will be seen how enormously the value of the manure from 
1 ton of dilfercnt food yaries according to the composition of 
the food itself. 



Me. Mechi's Balance-sheet for 1859. 

To the Editor of " The Times:' 

Sib,— The recent announcement in your columns that I have 
been making a fair farming profit during the last six years, 
and that even now, in spite of low prices, I have no reason to 
complain, has caused quite a storm of angry excitement and 
disbelief among that large class of farmers whose landlords 
have failed to make improvements, or who themselves have not 
participated in the race of aipioultural progress, in order to 
allay tneir indignation, amounting in several instances to gross 
personal abuse and imputation, will you permit me to gratify 
their desire for detailed mformatiou b^ -^xiV^^s^Vxi^ Nsl ^^sqs. 
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colonms a bona fide balanoe-shoet of my last year's prodiwtkni 
and expenditure i 

I am quite sure that many very intelligrent and sensible agri- 
culturists do not look upon the question of my farming as a 
personal one, but rather watch it as a severe test of a great 
principle — yiz,, whether a very large investment on the pturt of 
both landlord and tenant in improvements will insure emarged 
profits as well as increased production. 

My experience has taught me that this is the only mode by 
which we can meet free-trade prices and compete succeaafolly 
with foreign nations. 

I apprenend that no one will now have the hazdihood to 
question the extent of my productions, for my farm has bem 
long enough, and I trust liberally enough, exposed to the 
general agricultural gaze and estimate. 

I pledge myself to the oorrectness of the items in the balaaoe- 
sheet, which shows a gross return of £11 per acre, and a profit 
of nearly II per cent, on the tenant's capital of £14 per aore, 
and a house to live in, rent free, after payin^c the landlord's 
improved rental of 42s. per acre. I have sound reasons for 
believing that the average tenant capital of British agrionltore 
is only £4 per acre, its gross saleable produce £3. 7s. per acre, 
and the landlord's rental under 208. per acre. This is a miser- 
able contrast with my farm. 

A general adoption of m^ practice, supposing? the capital and 
labour could be found, will increase our food returns from 
£166,000,000, their present annual value, to £550,000,000--a 
happy, but distant, perspective for our multiplying millions! 

To prevent any misrepresentation by interested oljeotors, 
I>ennit me to say that my balance-sheets are tested by that 
unfailing proof, the amount of hard cash which I wiudraw 
annually from the farm without diminishing its workiDg 
capital. — ^I am. Sir, your obedient servant* 

J. jr. Mboki. 

Tiptree Hall, Kelvedon, Esiex, 
March Uth, 1860. 

Those who desire to know how these results are produoed 
may find particulars in a pap^ whioh I read on the 7th inst. 
before the Society of Arts, and in other of my publications. 



EZPBKDITVRB ON 170 ACRBI. 

Gtnen] B«p<nacs, m psrtlcaladsed at fSoot. st £7, gs. Sd. 

peracre ^l,27a 3 

Rent St 4S8. per acre (tedndin; St. per acre for 

irrigatiny apparattn) £957 

Teiiaiit*t pvoAt on larratng capital, 4fS.38t, at 

jfio. la. Id. per oent. SM 16 8 

eil 10 
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3££. IfECHl'S BALAKCE'SEJSET, 848 



GaOSB EXPKNSBB PKB ACBK ON TQB WhOUE FAKM. 

Tithes (irreat and small) jfo 5 o 

Church-rate 002 

Road-rate 003 

Poor-rate, including Police and Coonty-rate 2 3' 

Manual labour, including engine-driver and bailiff 2 

Horse labour (fed flrom the fiMrm) 100 

Seed 086 

Depreciation, or wear and tear of impiemeiits 2 

Steam-power 050 

Bladcsmith, wheelwright, cooper, founder, saddler, basket-maker, 

bricklayer, carpenter, and Teterlnary 5 

Thatcher 10 

Depreciation of horses 2 

Artificial manures (guano) 10 

Wear, tear, and k)u oi sacks 3 

Beantiers 3 

Loss of stock and casualties 10 

Loss of land by roads, buildings, fenees, and waste 3 

Road mending, ditch cleaning, fence trimming, te. 10 

Miscellaneous petty expenses I 6 

Malt and bops used in brewing beer lor men 2 

PardiMed food fbr stock 3 o o 



^7 9 8 



iMcoum OK 170 Acasa. 



310 quarters of wheat, the produce of 56 acres, at 428 j^65l o 

40 „ barley „ 6^ acres, at SOs 78 

110 „ beans „ 1M acres, at 34s 187 

80 „ oats „ 11 1 acres, at 1 6s 64 

(The oats a fsilure, being laid early and much injured.) 

6 acres of white clover seed, and 1 acre of red ditto 65 

Sundries (roots, ftc.) scdd 8000 

OoTer hay sold 5500 

Oiass hay sold 20 

Meat; wool, dafry produce, and poultry sold. . ^^,279 

Deduct lean stock purchased 545 

734 

Gross produce sold, jf 11.18. Id. per acre 4^1,884 o O 



ON TIIK SEWKllAGE OF TOWNS AS IT AFFECTS 
BRITISH AGRICULTURE. 

lUad before the Central Farmers* Club, London, Feh, 6» 1860. 



Baron Licbi^'s warnlng:t Jastified.— Sewerage and Popolatloa of ttie last mad 
present Centuries compared. — Rapid exbaostian of the Soil bj the eon- 
current multipUcaUon of our Population and onr Sewera. — Compaiiaon of 
our past and prcitent manorial rettoorces. — Effect of Steam Power In mul- 
tiplying: our Manufkcturing, Commercial, and TTadlnir fsreatneaa, and 
Population, is astounding.— Effect of a short supfdy of Food In dtantnl^UBg 
Popalatiou.— Real Difficulty of the Question.— The great "Want of BrftUi 
Agriculture is more Manure.— How am I to cunTince Agriculturiats d the 
value of this Sewage?— How Farmers would benefit by Town Sewage.— 
Where the Movement is taUng place.— On the Terms of Contract b e t w e m 
Sanitary Boards and Sewage Companies. — Towns will derive a large 
Revenue firom their Sewage.— Influence of Sewag:e Manure on mj Vrnrm 
Profits.— How this Sewage is to be got upon the Liuid.— Condition in which 
Sewage should be appli^.— Extraction, in a dry condition, of thevalnaUe 
Elcmentii ftxnn the Sewage.— How much diy Solid Matter is there tan the 
daily Excreta of 9,500»0oo People? (the pojralation of London). — How 
many acres would the London Sewage fertilize ? — Cost of AppUcatkm.— 
Prospect of Remuneration to a Company.— Cost of ApplicMioo wtthln a 
Radius of 30 miles.— Would it pay a Company to deliver the Sewage at One 
Permy per Ton?— By Irrigation with Sewage onr Water Siqiply will be 
preserved.— Will the Sewage be a nuisance after it has passed throogh 
the Soil ?— Rain-fkll or Storm. water of London.- Why was there always 
Com in Egypt?— Inexhaustibility of Land. — Eflhcta ot Sewage Manure 
on Woods and Timber. — Our noble Parks wonld be greatly benefited fay 
Sewage.— Eflbcts of Sewage on Wastes and Commons —To what drops 
can Sewage be most profitably applied?— What Is the mere Water SupiHy 
oi London worth for Irrigating Purposes ?— Why the Sewage form of appli- 
cation is the most profitable.— Quantity of Iron Imping required per acre. — 
Soils that would be most benefited by Town Sewage.— Sewage Irrigation 
would necessitate the Drainage and Deeper Cultivation of Stiff Llays.— 
French use of Sewage. — Comfort and Profit for the British Farmer.— 
Conclusion. 

The Question, " How to Manure onr I^nds abundantly and 
cheaply, is well desenrin|r oonsideration in a country like ours, 
where 9-10th8 of a rapidly-inoreasing population are non- 
producers in of^culture, and where the mat competition for 
land, and its consequently increasing rental, necessitate a much 
higher rate of production. 

1 am quite aware that, by many, I am looked upon as a 

public bore, always agitating about sewage and those nasty 

excrements ; but such people cannot bo aware that the produo- 

tion of their daily bread depends upon the economizing of those 

very ezcrements, by theit avpVvo^^^^^^A^^vs^ 
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Anjrthing that I con ur^^c ia this matter, can add little to 
the force and truth with which Baron Liehig has recently 
invested this important question. I shall show, by a statistical 
review of our past and present sewerage, the enormous recent 
multiplication of the system, and the consequent new, and 
greatly increasing, danger to the people of this country, by the 
much more rapid exhaustion of its manurial resources. 

The publication of Baron Liebig's important warning to the 
British people, on the ruinous waste of the manurial elements, 
which should produce their food, has attracted much attention, 
and caused a considerable discussion of the sewage question. 

In the editorial remarks, and various criticisms, that have 
followed upon the Baron's letter, it has been very generally, 
but erroneously, assumed, that the waste of our excreta, by 
discharging them through sewers, is an old practice— that our 
soil has not, in consequence, become exhausted — that, therefore, 
the warnings of Baron Liebig betray exaggerated fears, and 
that we may go on in our present course without injury to 
British Agriculture. 

My object in reading this paper is, to refute these mistaken 
assumptions, by shewing that excretal sewers are of very 
recent formation, and that, until lately, nearly all the refuse 
of our towns and cities found its way back, most properly, to 
the land, thus maintaining its fertility, and preventing its 
exhaustion. Those who believe in perpetual fertility, should 
remember how small was our population previous to the present 
century, and, therefore, how limited were the demands upon 
our soil. 

Although there was no census of the population of the last 
century, we may assume its average to have been six to seven 
millions— a large portion employed in agriculture. From 
1700 to 1764, we exported, annually, from 100,000 to 960,000 
quarters of com, and, from that period to 1784, our exports 
very nearly balanced our imports. Now we import twelve 
millions of quarters annually, and our population approaches 
thirty millions. 

During the last century, much of our country was in perma- 
nent pasture, which, we all know, is not exhausting to the soil« 
provided the produce is consumed on the spot 

I have been favoured by various civil engineers with copious 
statistics (see Appendix) of the date and extent of seweraj^ 
in our principal towns and cities. Their evidence is unmis- 
takeable, that it is only within the last fifteen years that we 
have bad, to any extent* sewers for our excrementitious depo- 
sits. Since the establishment of sanitary boards, excretal 
sewers have multiplied tenfold. The first water-closet was 
made only forty-five years ago; and, although the City of 
London was foremost in sewers, it had only seven miles d 
sewers in 1800 ; now it has forty-nine miles. The few sewers 
that did exiat in the last oentnzy 'won iot oursv^^'v^^sft^^ 
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for it was strictly forbidden to throw cxcroinentitious inatti-r 
into thoni. 

As to the metropolis outside the oity, Mr. Basalgette writes 
to me—** Up to 1847, the management of the metropolitui 
sewers was in the hands of seven separate commissions of 
sewers, who have left no records from which we can obtain the 
information voa desire ; but up to that period very little kouie' 
drainage had been constructed," 

Mr. James Newlands, Borough Engineer to Liverpool, says, — 
** In 1830 the Commissioners commenced making sewers, and in 
ten years completed 20 miles ; in 1842 they commenced making 
10 miles more ; but these sewers were merely for the surfisuie 
water of the streets. Drains from houses were not allowed to 
be oonnected with them ; and thus, for the purposes of health, 
they were a mockery. The Liverpool drains and sewers had 
increased, in 1847, to 63 miles ; in 1868, to 201 miles, and houae- 
drains connected with them." 

I could multiplv these proofs from most of our towns and 
cities, but enough has been shown to convince us that it is only 
within the last ten or twelve years that the gigantic waste of 
our manurial resources has taken plaoe. 

In former times, the oldest of us mav well remember the 
night-carts emptying cesspools after midnight. The contents 
of these, mixed with ashes and other refuse, found their way, 
by canal or coaster, a huudred miles into the country. Even 
now, many cargoes of London manure are brought down to 
the coast, 100 to 160 miles, and paid for by the formers at 
about 78. per ton. A large farmer friend of mine, 10 miles 
from Reading in Berkshire, used to send his carts four or five 
times a week to that town for night soil. Now, owing to the 
new sewer and sanitary arrangement, he only sends ma cuts 
once a week, and is thus deprived of four-fifths of his manurial 
resources. Multiply his case by many thousands, and yoa 
may then estimate the losses caused to agriculture by the new 
system. 

The effect of Steam-power in HultiplyixijR oar 
Manufaoturingy Comm^roial, and Trading waat- 
nessy and Population, is astounding.— In 1700, Liver- 
pool was a place of mark, containing 4,240 inhabitants ; now 
its population is near 300,000. Mimchester had li,000 souls 
in 1700, and 400,000 in 1861. The same remark applies to our 
other hives of industry. At that period the population of Lon- 
don was mainly within its old citywalls, probably 160,000 ; no>w 
it approaches three millions. Under our old oesapool system, 
increased population brought an increased amount of manim 
and of food ; now it has an opposite effect 

Well, then, if all this he true, it is qnito dear thai ov 

demands upon the soil of Great Britain must have multinlaed 

with its population, and that the fri^tfol waste of the 

jDMrnuJal xettdanni o£ oox iood. vi Vm imm&X \a xoAka wi yst 
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feel, in their ftdl force, the disastroas results of such a ruinous 
system. 

It is generally admitted, by scientific men, that the sewage 
manure is worth preserving, and that its annual value muBt 
be very grreat ; but, says the editor of the Times, will Baron 
Liebig and Alderman Mechi tell us how it can be utilized ? 

The Effect of a short supply of Food in diminish- 
ing Fopulation. is sternly shown by the following statis- 
tics of Irish population after the famine. In spite of Eaglii^ 
aid, it rapidly declined, whilst Uiat of England was fEtst 
increasing. 

Ton cannot, in an old country, have food without manure. 
Therefore, to waste your manure, is to deprive your country of 
food and of population. 

PoruLATxoir of Ieslano. 

1821. I 1831. I 1841. I 1861. 

6,801,8i7 I 7»767»¥>l \ 8,175,134 | 6,&51^0 

The real diffloultv of the question does not conaiat 
in the conveyance of tne sewage to the farmer's fields, but in 
conveying to his mind, and to that of his landlord, the convic- 
tion that it will be necessary and profitable to him to avail him- 
self of it. Farmers, as a body, have no faith in liquid manure, and 
ore not, probably, aware that twelve parts out of thirteen of 
their own manure, and that of all their animals, are deposited 
as urine. The sheep-folding, deprived of its liquid, would be 
almost worthless. 

It a^ars to me that the only way to remove, or overcome^ 
this difficulty, will be for any comnany that may undertake 
the scheme, to show the efTects of the town sewage on smidl 
plots of ground, in various parts of the country through whieh 
their pipes may pass, or, otherwise, offer such inducements for 
trials, as may tend, by their results, gradually to remove Hm 
unprofitable prejudice. On sloping grounds below the reser- 
voirs, it might flow over the surface as in ordinary irrigated 
meadows, thus saving the farmer the expense of subterranean 
iron pipes. 

No one can reasonably doubt that the Great Want of 
British Agriculture is more Manure.— Evidences of 
this are to be seen from every road and every line of railway, 
and yet we are annually multiplying our waste of— what may 
be truly called— the life-blood of production. One class A 
reasoners console themselves with tne new sonroe of fertility 
developed by deeper, cheaper, and more perfect cnltiyation by 
steam-power. But is this to justify the waste of our manures^ 
Would not these more deeply enltivated soils gratefully absorb 
the contents of our sewers ? Does not every farmer know that 
the poor (beoanse nndisturbed) subsoil demandu immediate and 
abundant ai^pUia o( manwe ) 



I am a good deal amused at the great change which is coming 
over the agricultural mind with regard to the subsoil. I have 
not forgotten how often I was censured, yean ago, for intro- 
ducing that ruutff stuff to atmospheric influence. Drainage 
and steam cultivation are doing much to remove this pre- 
judice. 

But BupxKMing that I shall, in tlie course of this paper, show 
that the sewage may be brouglit to the aid of agriculture. 
How am I to convince Agricolturists of the Value 
of this Sewage P How shaU I present to their minds, bj 
illustration, the loss they suffer annually by its absence } 

Assuming that the fifteen millions of population who inhabit 
our towns and cities, produce excrement, and other elements of 
manure, equal to those of twenty millions of sheep, what would 
farmers or their landlords sav, if farmers, having fed twenty 
millions of sheep and lambs day by day, their manure was to 
be daily thrown into the river, instead of being deposited on 
the fields ? What would be the loss to agriculture or the fold- 
ing of twenty millions of sheep daily r Would it not bring 
poverty and ruin to British agriculture ? Every farmer of the 
plainest capacity can understand this ; but can he not under- 
stand that the loss from twenty millions of human beings is 
nearly ec^uol to that from twenty millions of sheep ! Can he 
not ima^ne what would be the result to British agriculture of 
this additional daily folding of twenty millions more sheep, or 
human beings, on the fields of England? Should he not 
picture to himself the deposits from twelve millions of quarters 
of foreign com, whicli we import annually, and which ought 
to add enormously to our manurial resources } Where would 
then be the residuum of the thousands of cargoes of consum- 
able articles which enter our liarbours from foreign ports, and 
from our colonial possessions? Every farmer should have, 
framed and glazed, the variety' and grand total of our consum- 
able imports, and an estimate of their manurial value. How 
much would this economy save the British farmer, by render- 
ing less necessary the purchase of oil* cake, bones, ^ano, and 
feeding stufis, which are heavy deductions from his farming 

Srotits, but which he must purchase, to compensate in some 
ogree for what is wasted in our sowers ? 
If the money value of the contents of our sewers could be 
shown to the British farmer in bright and glittering heaps of 
sovereigns, he would grasp at the enormous wealth, and make 
great ctlorts to obtain it Our sewage, although less pHercepti- 
ble a treasure, is not the less a real one. I am bound in truth 
to say, that I have not seen any practical desire or effort, on 
the part of British agriculture, to obtain this treasure. If it 
is worth having, it is worth asking for ; but it has not been 
asked for, and the apathy and miscalculation on this subject 
must amaze every unprejudiced man of calculation. Is human 
excrement less valuable thaii Ui^t qI a&imsla^ In loo^dng 



over the balance-sheet of the London General Omnibna Com- 
pany, I saw that they had received between £2,000 and £3,000 
tor the manure from their stables for one year, la this no 
indication of the ajtricultural loss = Watch one of our recendy 
Hwept thoroughfares, and, era the sweepers have well departed. 
see it attain covered with animal ordure. Well may our friend 
Chodwick— to whom we owe so tnnoh — say, that the streeti 
of our towns are the horsca' water-oloteta ; and truly doe* 
Mr. Shepherd say, that the first half-hour'i heavy rain washes 
from our streets mannrial treasures, organio and inorganic. 

The value of human excreta is further shown by the foUow* 
ing letter : — 

" Munieh, January B, I860. 

" Dear Sik,— I had the pleasure of receiving your favour of 
the 2tid instant, and am longing for the realization of Mr. Shep- 
herd's plan, hoping it may receive the support it deserves from 
the public. 

"I presume Mr. Shepherd has taken into consideration the 
difficulty of applying the sewage-water to the lands and fields, 
at all periods of the year. Consequently very large tanks will 
be required for retaiaing stock to apply it when needed. Ther« 
tnay be some Inss from leakage, but this will gradually cease as 
the matter becomes deposited. The putrid or ofibusive exhala- 
tions from the sewerage in the tanks cannot be avoided dtiriog; 
the hot weather, unless your deodorizing fluid, the perchloride 
of iron, be applied, and with advantage, in. order to prevent a 
nuisance, which would otherwiae arise. 

" I thank you sincerely for tho support you have (tiven to 
tny ideas in the Standard, but I fear it will ooat you all a Ta«t 
deal of trouble in order to overcome the n's inertia of the 

"The contents of the reservoirs of the fortress of Roatsdt. 
in the Grand Duchy of Baden, which received the depoaits of 
Bgarrison of B.OOO men, were sold in 18BB for 8,165 florins. 
The commune of Oligheim, near Rastadt, consamed the greatev 
pTopcrtion of this sewerage, and in the course of a few yean 
tbey converted the most sandy unproductive soil into flourish- 
ing com-fietda.* Sow, what can be done with your tewenme 
has been demonstrated by Mr. Mechi, on his farm at Tiptreo 
Hall. 

" Receive, dear Sir, the asaunmce of my esteem, and believe 
me to be faithfully yours, 

(Signed) "J. VoN LiEBia." 

"Charles F. Ellerman, Esq., London." 

H 

■ t Un froB Hw Bum** Mtar UiaC this annn bu h«*a B B iab— A 
uBoallT, ud DHd lor HTSBl jan ^nMM (a tM don iiMk'-l- * -^^ 
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usrd. It W'.iiid I-- I'lij.'O^silili' tinxhuu'-t tli«->"il r.yaTiyfi 
and o\iV lai'iii :• .:.-■_> niiL^'ht h:- a irjv.il ili. ai >Iiiii-i. r tiiaii ' 
at I'^^<■ll1. II. ■• ;:«iu iMiity «'t" lari;:^ aiv ii»-\v iniy i 
oncu in lour y«:ir.s. 

Such a systf 111 would suit farmers of limited capital 
only excuse for treading our straw under foot, and cox 
i|| '.L our hay, straw, and green crops on the farm, is to 

■ I = manure to grow the cereals. It is quite clear that as 

manure contains all the elements of every crop than 

grown, wo need no longer feed out oil-caKc at a losa 

j away our monej for guano, bones, blood, and other mai 

, Those who will read Fortune's, Davis's, and Oliphant' 

, books on China, will sec that it is almost entirely by tfa 

I human excreta that the 412 millions of Chinese can obta 

food. How much is their example in this respect needc 
u nder our now sanitary arrangements } 

Where the Movement is taking place. — A 
formers and landlords have done little or notliing as 
the sewer movement, it is gratifying that several publii 
oonnected with lunatic and charitable asylums are a 
the sewage and waste of the numerous inmates to agrii 
t|| production. This has been successfully done at the 

f; I Hatch Lunatic Asylum, and is proposed for the Koyal '^ 

S'j] • Patriotic Asylum, near Clapham Common, and som 

institutions. When our prison discinline is conncctc 
agricultural labour (as I trust some aay it will be), i 
i hope to see the " avails " of our criminals applied to 1 

(I ■ ' The Messrs. Harvey, of Glasgow, who have over a tl 

oows, still continue to force the sewage out of town t 
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farm, which supplies early and abundant resources o: 
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The difficulty to which I have just referred has an important 
hearing? on the TermB of Contract between Sanitary 
Boards and Sewage Ck>mpanie8. It is auite dear tha^ 
until a change is effected in the agricultural mind, sewage 
companies, formed for its general distribution, must be great 
experiments. As such, they should, in the first instance, be 
encouraged ; and, even, probably, subsidized by the towns for 
the first few years, no charee being made to them for the 
sewage. In course of time, when the operation shall haye re- 
sulted in good dividends to the shareholders, the sum to be 
paid to the towns might bear an equitable relation to the per- 
centage of profit realized by the shc^holders. 

Except by such an arrangement, capital will not be advanced 
for such companies, for it will take some years to convince 
agriculture that she will be benefited by using and paying for 
town sewage. 

If landholders desire to prevent the exhaustion of their soil 
by the restoration of the sewage, they must give practi<Md 
evidence of that desire, by taking shares in, or giving other 
facilities to, any public companies who will devote their capital 
to such an object. 

Some years ago a company was formed, to pump sewage 
from the Counter's Creek Sewer to the market gardens at 
Fulham. This was like " carting coals to Newcastle," for we 
all know that the soil, naturally very fertile, receives annually, 
per acre, from 50 to 100 loads of London stable-dung, which is 
Drought back free of cost for carnage, by the carts that have 
taken the vegetables to London. 

It is on the poor soils, beyond this influence, that the water 
and sewage will be profitable. 

I foresee that the time will come when the Towns will 
derive a large Bevenue from their Sewage; but that 
can only be when agrioaltorists have tested its value. In order 
to induce them to do this, every temptation and encouragement 
must be offered to them, and to those oompanies who propoea- 
to supply them. 

Influence of Sewage Manure on my Farm Froflta. 
— I am much indebted to the sewage system on my farm in this 
respect— for the last six years my sain as landlord and tenant 
on my little farm of 170 aeres has been nearly £700 per annum. 
Even this last year, with wheat at 428. per quarter, I haTV 
gained £600 after paying every expense. Of course much of 
this benefit has arisen from steam-power, drainage, deep culti- 
vation, and other improvements, but the liquefied mannre 
system has greatly contributed to this result. 

How this Sewajge ia to be got upon the Land.— 
The engineering difficulties are, I nave reason to know, not 
oonsiderable. There is nothing better known than the cost of 
dehvering water or sewa^ at oertain heights and d iafam flsa^ 
Our great Cornish pumping v&tUMa W^ iSkmis M^Virminwaft 
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most aocaratel3ir registered. (See Appendix.) A score < 
would make child's play of our London sewage. Some < 
engines raise a column of water 1,200 feet high. Besi 
know accurately, the amount of steam-power used to 
these 80 million gallons of water daily to the metropolis 

How erroneous is tho supposition that our town 
cannot be availed of in its present form. It is aln 
operation at Watford, Ku^by, and other places. W 
disappointment has arisen, it has been for want of carry 
the machinery and piping in aocordanoe with hydraulic i 

The Serpentine, m Hyde Park, would just hold on 
London sewage without rain-fall. Two tons of coal 
Cornish engine would suffice to empty this Serpentine. 

One inch depth of water will be 101 tons 6 cwt. 2 qrs. 
per imperial acre. Sewage weighs heavier than water, 
ing to its saturation. 

The sewage of London, taken at 60,000,000 gallons p 
would fill a canal 10 feet wide, 4 feet deep, and 45 m 
yards in length every 24 hours. 

I would commend to your notice a very ablepamp] 
Mr. Shepherd, C. E., published by Eflingham Wilson, 
Exchange, on this question of applying sewage. He ic 
to establish a company for this purpose. (See App 
Mr. Shepherd's plan is, to have reservoirs on the 
districts always charged, like our water companies, an 
supply pipes under the common roads. The farmer wou 
only have to connect his hose and turn on the tap, 
might, at any time, apply the fertilizing stream to hit 
he would require no tank or steam-engine for this purp< 
pressure being always sufficient to give him an ample 
ne might dinuse it without pipes, over his sloping g 
like common irrigation. 

The Condition in which Sewage should be at 
— This (luestion I consider finally settled bv Professor i 
hit admirable paper " On the Use of Town Sewage as Mi 
published, in 1853, in the '* Journal of the Royal Agric 
bociety of England," vol. xv., p. 135. Every one interc 
this (question should carefully sttidy that comprehend 
convincing paper. He says— "I feel that no other tl 
liquid metnod can finally satisfy all the necessities of th( 
and he says, " but there are always two parties to a bi 
and until the agricultural community is prepared to U8< 
sewage, it is of no avail to ofier it." 

Again he says-^*' Each individual of a population 
the course of 24 hours, contribute to the sewage of 
ilb. of solid, and Slbs. of liouid excrement." 

In addition to the valuable human and animal exe 
the rains wash from our granite and other pavements 
pottah, magnesia, lime, and «oda, also sulphuric acid 
form of solphateB— all exoee^ircii^^ ^ii\ia^:\^ \a ^^^XaSoL* 
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Professor Way oontinues — " The appearance of London sew- 
age water, as it issues from the mouths of the sewers into the 
Thames, is very different from what most people ima^e, and 
by no means so repulsiye. The mat distance which it has, on 
the average, to flow oyer a rough surface, the angles it has to 
turn, and the immense friction and agitation derived from these 
circumstances, form together the most perfect means of its dis- 
integration ; BO that on its arrival at the mouth of the sewers 
no visible trace of its origin is to be detected. 

"A glass jar of London sewage at the outfall is only a 
slightly turbid liquid, with a flocculent, slimy, fibrous matter 
floating through it. It has a putrid smeU, but by no means so 
bad as would be expected, the chief odour being that of sul- 
phurated hydrogen. The great nuisance of all sewage, when 
thrown into rivers and water courses, is the accummation of 
the solid matter which takes place on the banks of such 
streams, and which, in its decomposition, is alwa^ giving out 
noxious exhalations; the liquid itself, when mixed with a 
large body of water, is too diluted to give off any great smelL'* 

The important soluble manures are conveyed to every portion 
of the soil and subsoil, and become condensed on the surface of 
each granule of soil ready for the rootlets of plants. (See 
Licbig's recent discovery.) In grass lands the excretions mm 
the growing plants are removed or decomposed by sewage irri- 
gation, much to the advantage of the growing plants. (See 
Liebig on modem fanning.) There is no waiting for a shower ; 
thus avoiding loss of growth at the critical season. As a rain- 
fsdl of 1 inch is 100 tons per acre, the London sewage would 
add considerably to the annual supply of moisture. Everybody 
can see the effect of a rain-fedl of even a qucurter of an inch, or 
25 tons per acre on a warm day in the ^owinf season. 

I have seen farm-yard manure undissolvea in the soil even 
twelve months after its application. 

The Extraction in a Dry Condition of ttie valuable 
Elements from the Sewage has not yet been satisfactorily 
aooompUshed, farmers declining to purchase the residuum at a 
remunerative price. 

Recent experiments with perchloride of iron have been 
reported upon by Dr. Ho£&nann to the Metropolitan Board of 
Works, as being more successful than former experiments with 
t>ther substances; but if Dr. Letheby's table of deodorizing 
cost (see Summarv, page 413) is eorrect, we must give up all 
hope of getting London excreta in a solid form. My own 
opinion is decidedly in favour of its application as sewage, as a 
matter of economy and profit. 

^ater has a natural and powerful affinity for the soluble and 
best portions of manure — hence the inefficiency of costly deo- 
dorizers to abstoict them from sewage, but earth has a stronger 
attraction than water for those soluble treasures— therefore it 
acts the part of a great fixaUvetdteX|iYVik2b.'tOQia^dBS^>a53svsL^ 

% JL 
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its 1< rlilizinp: iiii:n- liunts, and s^r-s llioin up i"«n* the prowtli lv 
vegetation as luud tor man and bt'cist. This is well kuowu to 
Baron Licbif^ and other chemists, and has also been recently 
proved by I^rofessor Voelcker's epxcriments with my own stin 
clay and my liquid or sewage manure, see last number of Ko^ 
Aflricultural Society's Journal.) 

Those who believe, as I do, in Baron Licbig's great niinend 
theory, will easily comprehend that the large quantities of 
K)luble alkalis, and earthy phosphates and sulphates, detached 
from our granite and other pavements by frictional traffic, 
must bo, when separated from the sewage by earthy filtration, 
necessary and beneficial to vegetation. 

How much Dry Solid Matter is there in the daily 
Excreta of 2,500,000 People ? (The Population of 
Iiondon.) — As very exaggerated and erroneous notions pre- 
vail, even amongst erm^ineers, on this subject, I must again 
refer to Professor Way's statistics, '* lioyal Agricultural 
Society's Journal," vol. zv., p. 135. By those you "will sec 
that- 

The fipcal diTCharge of a quarter of a pound per daj for Tant. 

carh individual ik 277 

Deduct moisture, 75 per cent. SOS 

Dry solid matter flrom the solid manure of 2,50O,00O people . 09 

The urine of 2,500,000 people, at 3 pints, or 3 lbs. per day 
each, will be 3,348 tons of Huid daily ; but as this unne oon- 
tains 3 per cent, of dry solid matter, you will, no doubt, be 
surprised when I tell you that this liquid excreta contains 104 
tons of dry solid matter, worth £17. 4& per ton, or a total of 
£1,788 daily, independent of that from 60,000 horses — (see 
Appendix, page 88), — or 50 per cent, more than is contained in 
the so-called solid foccal excreta. These excrctal matters are 
mixed in the closets and sewers with about 214.000 tons of 
water, the remains (after evaporation, &c.) of the daily supply 
of 80,000,000 gallons to the population. The rain-fall would lie 
a large addition to this. 

The quantity deposited by the 60,000 horses and other 
animals in London cannot be so accurately ascertained, but 
enough has been stated to show how suitable is the fluid con- 
dition to its transmission to any distant i>oint, and to its subse- 
quent entrance into the soil and subsoil, as food for plants. 

This is consistent with the facts on my own farm, where, 
after applying to the soil, by hose and iet, large quantities of 
animal excrement, mixed with water, there is no perceptible 
indication on the surface of any solid matter having been 
applied. 

Mr. Lawes, in a very able and voluminous paper on sew&ge, 
read before the Society of Arts, March 7th, 1855. suggests that 
not less than 20 000 acres of grass -land should receive the 
whole sewage of London, and that lO^OOO tons per acre might 
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be applied with adTuntage. TTiib wonld be eqnal to a rain-fall 
of 4 yean, or 100 inches. He nlso anticipates a rental for snoh 
land of £20 or £30 per acre. His paper is well worth reading. 

At Edinburgh, ai much as 6,000 tons per Scotch acre are 
applied ; and I beliere it is less dilated than the Lmdon 
Hwage. 

Jq snch extenstre dresiinn there most be mnoh waste and 
niiiuince ; besides, it is hiBhl; desirable that oret an extenuve 
area, irrigated land ahonld be oceauonallr broken np, and thu 
afford ample and frequent oereol crops, I consider, however, 
that Hr. Lawes has much nnderralued town sewage, and that 
the area of distribution should be far rreater than ue reoom' 
mends. He appears to have placed no Ttune on the water alone, 
as a fertilizing element. 

How many Acres would the Iiondon Sewage ferti- 
lise P— Cost of Applioation— Prospect of Bemuners- 
tioii to a Company. — Before this question can be aniwered, 
we must settle whether we are to manure for a rotation of 
ordinary farming crops, or to produce enormous crops of Italian 
rye grass, pasture, root, and other green crops, for the produc- 
tion of meat and dairy produce. 

ibe«e green and root crops would absorb an enomons snpply 
of lewage— probably ai much as 1,000 to 3,000 torn per acre; 
bat, in preparation for the alternate mode of ordinary cropping, 
200 to 300 tons would be a more suitable dressing ; 2,000 tou 
would probably be equal in Tolue, for green crops, to one bm 
of guano, and, at one penny per ton, would cost cmly half its 
price. I am aware that Ur. Lawea and Br. Gilbert have esti- 
mated it at a lower value than this, but they tcok no aocountof 
the bulk as rain-fall. iKow 2,000 tons per aore are equal U> an 
additional rain-fall of 20 inches (nearly a year's supply) ; and 



It would he, donbtlesB, mnch to the advantage of the oompany 
to supply large quantities on a limited area, as demanding a 
shorter leng^ of mains and branches, although they must be 
of a lai^r diameter. If treated on the rotation principle, one 
million of acres would not be too large an area, as only the half 
not in com, or fiOO,000 acres, woald require, annually, an irri- 
gation of 300 tons ; but, on the forcing green crop principle, 
about 80,000 acres, at Z.ODO tons per aore, annually, would take 



the whole London sewage of SOO.OOO tons per day. 

Mr. Telfer, of Cumming Park, Ayr. tells me that he applies 
500 tons of water per Scotch aore, at five dressings, to his 
Italian rye grass, with 5 owt. of gnano at each dressing, making 
B total annual application of 25 cwt of guano per 8eot«h aoe 
(one-fourth larger than the Sngliah acre.) In addition to the 
puno, the axoratK of hia 40 oovn are mixed witli the UO toni 
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This is hif^h farming', but then, with only 50 Scotch men 
Mr. Telfer keeps 40 dairy cows, and grows ample produce b 
Bides, and makes it pay toell, TVliat a small proportion his re 
must bear to his produce ! 

In considering where the sewage should be applied, I shod 
select poor and barren districts, which, under its influem 
would, like the once barren Edinbui^h meadows, soon becon 
fertile districts ; and it would be well to choose places beym 
the reach of the returning dung-carts. But it is to be rcmei 
bered that much of our gross-land, in the vicinity of ti 
metropolis, would be enormously advantaged by liberal suppU 
of fluidized manure during the spring and summer, particulir 
where cows are grazed. 

The Cost of Application, within a radios of thirl 
miles, should be one penny per ton. To cart it by road th 
distance would cost £1 per ton. A grass farmer requiri] 
1,000 tons per acre would thus have to pa]^ £i. Za. Ad. Had 1 
my experience of sewage, he would rejoice in the results 1 
more than a doubled hoy crop, and abundant feed. 

WoiQd it pay a Company to deliver the Sewaf 
at One Penny per Ton P — In order to arrive at sow 
approximate data on this pointy I have minutely investigat 
the Blue-books containing the detailed workingtt of our ni] 
metropolitan water companies, and find, that in 1849 tlu 
consumption of coal for pumping was.lfor the year, about £10,0C 
and the Quantity of water delivered nearly 18,000 millions 
gallons. This year the probable supply of water will be doul 
that quantity, say 36,500 millions ot gallons, or 100 millions 
gallons per day ; and the cost of coal for the year about £18,0( 
i^ow, if the Sewage Company are to deliver this water-supp 
(minus one-fifth for evaporation, &c.), and, in addition, 
considerable portion of rain-fall, equal in total quantity 
500,000 tons a day, their coals for pumping would cost the 
£100 per day (£36,500 per annum) or one-twentieth part 
a penny per ton, leaving 19-20ths of a penny per ton for otb 
expenses, and profit on investment. 

1 have allowed for a liberal supply of coals, seeing that tl 
company would have to employ greater force, to convey ti 
sewage to the distant districts. 

Ansamin; that they supplied 500,000 tons of sewage da&f 
at Id. per ton, it woald amoant annually to . . . . jff760,4l6 
Deduct coals far pumping 30,5to 

LeaTing 4^733,916 

to pay working exi)en8e8, and interest on investment. From i 
knowledge of piping and pumping, I can safely say that 
would leave an ample pront on the necessary investment^ 
judiciously and economically managed. 

An investigation of Appendix No. I., General Board of Heal 
Report on the Supply ot Y^«Xei \o \!ti^l&A\xnv^\S&^'^\ibUBlied 1 
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Clowes and Son (1851), would reveal the astounding number of 
stand-pipes, fire-plugs (one company alone has more than 
10,000 ot these), oi trunk and other mains, branch mains, side 
services, and services for small streets and courts — together 
between 4,000 and 5,000 miles of piping^forming an intricate 
maze of obstructive angles, compared with which the delivery 
of sewage to farms would be child's-play. 

The quantitv of engine-^wer used and kept in reserve by 
the London Water Companies is about 7,800 horse. This large 
supply is not always in use, but meets the contingency of 
fluctuating demand, varying with time of day and season. To 
a certain extent, the same principle will apply to a sewage com- 
pany, even with greater force, on account of the abundant rain- 
fall, which is too precious to oe wasted. 

A capital of two millions would be ample for any company 
undertaking to distribute the London sewage on an area of 
500,000 acres. I arrive at this conclusion when I find that the 
eapital of the nine Water Companies which supplv the great 
metropolitan area only employed in 1849, a capital of £4,806,800 
ftow probably increased to five and a half millions. 

We can understand how much cheaper a single company 
could be worked than these nine separate establishments: much 
of their investment having been made at ancient periods, and 
at much greater cost than the present state of science and manu- 
facture would justify. 

The area of water supply in London is 900,000 acres, inde- 
pendent of the distant rural pumping engines, and pipes must 
oe carried into every street, square, and allev, at an enormous 
expense ; but the town sewage supply would only touch each 
furm, over an area of 500,000 acres. 

The farmer's or landlord's cost for piping the farm would, 
according to the irrigation on my our farm, cost about £2 per 
acre. This was the case on my farm for 3-inch pipes. Much 
depends an the price of iron and size of pipe. It mi^ht be 
worth consideration whether the company should do this, and 
charge a per- centage, raising additional capital for the purpose. 

Those who desire to form their own calculations as to the 
size and quantity of pining the company would require, will 
find in the Appendix a nyorostatic formiua. 

Bv Irrigation with Sewage, our Water Supply 
will be preserved, in spite of the great demands made 
upon it by our numerous steam engines, by our more perfect 
agricultural drainage, by our railway cuttings, and, above all, 
by the enormous requirements of our new sanitary and water- 
eloset arrangements. 

The inconvenience of an insufficient water supply has already 
been very generally and very severely experienced. The re- 
application of the water to the soil, in the form of sewage, if 
Judiciously spread over a snfSoient area of Und^-^nULTK^^ssBa]^ 
our springs and rivers. 
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Few peoplo have an idea of the amount of water oonsomed 
daily in our Hxed manufacturing engines and locomotives* 
amounting to four millions of horse-power, and, as each horse- 
power is represented by the evaporation of one cubic foot, or 
six gallons of water per hour, it follows that our total oonsamp- 
tion in tliis way is twenty -four millions of gallons per hour 
during working hours ! This is independent of oar riyer 
steamers, which I have not reckoned. 

Owing to our improved and increasing agricultural drainaget 
the ground becomes warmer, and therefore evaporates the rain- 
fall much more quickly than it used to do. The same drainage 
promotes a more abundant and leafy development of plaiits, 
with increased evaporating surfaces, so that wo lose our water 
supply in a variety of ways, to say nothing of the increased 
consumption and evaporation by an extra twenty millions of 
I)eople and proportionate number of animals. The remoral of 
our woods and trees is said to materially diminish the rain- 
fiedl, and promote the circulation of air, and, consequently, thus 
increases evaporation. 

In order to meet the variations of supply by rain-fall, and to 
suit the demand to the diflerent seasons, it would be desirable 
to have, by means of the powerful steam ploughs and sub- 
soilertii, on ample acreage of poor hungry upturned subsoil, that 
would appropriate and gratefully pay for an immense supply 
of scwu'^e, when, from growing crops and other circumstances, 
it could not bo conveniently applied to other lands. Such 
soils would probably pay for 2,000 tons per acre, or even more. 
I speak guardedly on this point, from practical experience 
on my own farm, for I never could make too rich the con- 
dition of my soil for Italian rye-grass, root crops, pastures, 
cabbages, beans and peas. It is only when the mere shallow 
ploughed crust is over-gorged with manure, as at Yaujours 
farm, that crops arc overdone and fall ; but sewage, on deeply 
drained laud, descends deep into the subsoil, and thus gives 
length and depth to the roots, with stamina to the plants. 

I^rom the 1st of May to the 20th June, or during the growth 
of grass for hay, the feeding pastures and meadows would 
receive the sewage, in great abundance, for cows and other 
stock will feed readily on irrigated grass-land, even where 
twenty-four hours previously, tne stronfrest sewage has been 
applied. It is, however, preferable to interpose a few days 
between the irrigation and leeding. During frosty weather the 
sewage might flow over open guttered districts, as the gutta 
perchia or India rubber tubing would get frozen. 

The temperature of sewage (by fermentation) is always 
warm enough to And its way into the soil by thawing the 
surface. 

Will the Sewage be a Nuisanoo after it has 
passed through the Soil?-7/^Tv\i\vtQ\Lndcd fear exists that 
we shall poison our brooks, si^im?;^, wi^ T\N«^\il ^^^^^- 
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Hon of town sewage to the land. Now, that dependf^ mainly 
upon the extent of area to which you apply it. 

We all ought to know that the only availahle deodorizer, 
on a large scale, is the earth. If I receive a hox of ^use 
or a haunch of venison that is somewhat tainted, I wrap it in a 
cloth and hury it in the soil. On exhuming it will he found 
perfectly sweet. It is in the soil you must hurv your sewage 
if you wish to sweeten it. In fact, fiaron Liehig has shown 
us, in his last able work on modem farming, that the soil 
instantly separates and appropriates, by condensation, on the 
surface of its granules, all the valuable elements that the 
sewage contains. 

What becomes now of the manure from the farmers' thirty 
millions of sheep, and proportionate number of bullocks and 
horses, equal in manurial results to donble our population? 
Is there no smell in farm-yard manure ? And are wo to forbid 
its application to the soil ? There are fifty millions of acres 
under cultivation — of these one-fourth are manured annuallv 
with fifteen tons of farm-yard manure per acre, making a total 
of 187 millions of tons ! What was the state of our rivers and 
brooks when all the night-soil of our tawns was applied to the 
soil r Where are the washing of the 200,000 tons of concen- 
trated birds'-dung (guano) which enter our warehouses, and are 
then spread broaofcast over the land ? 

Where the tens of thousands of tons of blood, bones, artificial 
manures, and other abominations, so extensively used by 
fanners, and so necessary for the production of our K>od ? 

In certain districts, within ten to twenty miles from the ooast, 
the fields at certain seasons are manured with sprats^ star-fish, 
mussels, and other garbage, in a state of decomposition, which 
you may smell for miles ; and in August last, when visitinff 
the north of Ireland, the fields were oovered with flax, spread 
out or grassed after steeping; giving off the most disagreeable 
effluvia. We may be more nice than wise, and, in consequence, 
go without our dinners. 

But what actually takes place now in our rivers, and 
especially in our noble Thames } Oxford, Reading* Windsor, 
and numerous other places pour their excreta into it, by the 
new sanitary arrangements, and when it comes to Hampton, 
the gigantic pumps of a Water Company send it to us in London 
todrmk. 

Man is foolish, but the Almighty is wise. Provision is made 
in the waters to appropriate these manurial deposits. 

The water-plants feed on them, and grow strong in conse- 
quence.* It IB only when the doee of manure is too strong 

* I was rerj much astonistaed that Mr. Bidder, the President, should haye 
made the following: remarks in his recent opening address to the Society of 
Civil £ng:ineers :— " Another feature in the drainage of towns demands atten- 
tion ; that is, the prevailing fashion of subverthig the cesspool syAtem, and 
of introdadByg ont-AUl aewers. Que pent; ViMflwjPCTftqA>\iMfi^'q^'^*^^^='^^»^^^ 
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that water-plants, like land-plants, are destroyed. I remember 
the time when salmon were caught in the Thames and the Lea, 
smelts at Blackwall. and roach at Blackfriars ; bnt we haye 
OYcrdone the dose, destroyed the norifying weeds, and driyen 
away the iish, at all eyents, nearly as far up as Kiohmond. 
Beyond that, although the riyer has reoeiyed the manure of 
many towns and cities, the water is transparent, and fish abun- 
dant. When I passed Twickenham last summer, leaning oyer 
the bows of the " Maria Wood," I could see, through the 
pellucid water, the liyely fish, the waying weeds on which they 
feed, and the clear pebbly bottom of the riyer. 

We need not, therefore, alarm ourselyes about the dis- 
agreeable results of applying the sewage of our towns to an 
extensiye agricultural area. 

Science has taught us that water and marine plants get their 
food from the aqueous medium in which they grow. Whole 
generations of marine animals and fish, with their excreta, 
become, in solution, food for those plants from which their own 
nutrition was direcUy or indirectly ori^nally deriycd. The 
great sea- weeds, as long as St. Paul's is high (see DarwiiO* take 
their food from the surrounding elements, organic and inor- 
ganic, held in solution by the sea-water. 

Probably our marine yegetables and animals equal in bulk 
and quantity those of our terrestrial surface. In the yast ocean 
the hand of man is not required to manure or cultiyate. 

The yegetation in the ditches through which the sewage 
flowed, would grow luxuriantly, proyided it were not too con- 
centrated. 

The Bain-fiall, or Storm-water of London, must 
at times be yery yaluable, especially those hasty storms after 
dry weather. Taking the area of the metropolis at 144 square 
miles, or 92,160 acres, the annual rain-fall at 24 inches, or 
2,400 tons per acre, the total would be 221,184,000 tons. The 

been the prospect entertained of employinf the sewage for the fertUizatinn of 
the neigfaboarinfp land. Losfnf sigrht of the beneficent provisions of Nature 
for avoiding: pestilence, it was assumed, that the sewage of towns would 
necessarily be of a highly fertilizing character ; and it is mainly due to the 
exertions of our member, Mr. Hawksley, that this delusion has been. In a 
great measure, dispelled. Recent investigations have shown that, in towns 
amply supplied with water, the sewage c<nitaiRS very little, if any, fertilizinir 
quality ; certainly none of commercial value. Indeed, a careful consideration 
of the econoro V of our rivers might have anticipated the condniion. Look at 
the course of the Thames, flowing through this great city ; consider the enor. 
mous population on its banks, before it reaches the metropolis : what would 
have been its condition, had not running waters posseued tiiat quality of self- 
purification,* wliich renders the sewage of towns of no practical value ? I trust, 
then, that tlds session will not close without our having well considered the 
conditions under which a well-regulated o^spool system can be propcrljr 
applied, and under what circumstances towns can be advantageously draizked 
by out-ftdl sewers.'* 



* What does Father Thames n.i lo\:b2A ^^0Tai^>3t»\»:fcTCtfscMc&> 
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rain-fall would thus appear to be nearly twice as great as the 
water supply. 

Mr. Bazalgette, in a paper read before the Society of Civil 
Engrineers, on tiie Slstof January,lS57> tells ns that in 1866' 
there were — 

nd dry days in the year. 
00 days on which m arenge amount of luin-fUl raried from the 

smallest fraction to the tenth ot an inch per diem. 
21 days on which from oue-totth to one>flfth of an inch of 

rainfelL 
38 days on which there were heary rain-fUls. 

365 

It is thus evident how muoh of the sewage may be rendered 
available, and particularly during the warm growing months, 
when the grasses demand an* abundant supply of food and 
moisture. Of course, during very heavy floods, some of the 
manure would be unavailable. 

Mr. Bazalgette savs, " Heavy storms occur at distant periods 
only, and are of snort duration ; but the bulk of the waters 
produced by them is enormous, compared with the flow of 
sewage in dry weather, and with the quantity discharged 
during ordinary rains." 

I have annexed an Appendix of Mr. Bazalgette's estimates 
of Rain and Sewer Discharge, made in 1856. Of course the 
increased water supply since that period would somewhat 
increase the quantity now. 

Wliy was there always Com in Egypt?— Because 
there is irrigation from the overflowing of the iTile. I am told 
it never rains in the interior of Egypt. 

It is a singular contrast that whilst we, as a food-desiring 
people, place no value on the water, much less the excrements 
of our great cities, the Egyptians are importing British coal 
at 409. per ton, and costly steam and pumping machinery of 
British manufacture, for the purpose of raising water to irri- 
gate those lands over which tne iHile does not flow, and thus 
groduce plenty of com for the British .market. Although we 
ave not the amount of sunshine to force two cereal crops 
annually, we can always vie with Eastern countries in meat* 
making grasses and succulent roots. 

This water of the Nile contains no sewage, but it brings 
down from the snow-dad tops of the distant mountains the 
inorganic dSbris of the soil, crumbled and disintegrated by 
atmospheric vicissitudes. What a clear and simple proof is 
this of the great Liebijir's mineral theory ! for where those frosts 
and snows prevail, neither animals nor vegetation can exist. 

Mr. William Bullock Webster, who has been travelling in 
the East in connection with extensive agricultural objects, nas 
kindly furnished me with muoh interesting information on 
Egyptian agriculture. 
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Inezhaostibilily of Land.— The tendency of tho human 
mind to believe in the inexhaustibility of the soil is curiooalr 
illustrated by the settlers in the United States. The litter and 
manure from their animals they get rid of as a nuisance, by 
thro win)? it into the nearest river, or any other inezpensiTe 
way. A neighbour of mine, whose brother is farming in the 
United States, iold me that he had bought a farm on which 
there was the accumulated manure of eighteen years ! The 
proprietor had never considered it of any value, because he 
grew good crops without it. It is this sentiment that has ex- 
hausted and ruined much land in the early settlements. The 
well got dry at last Let us take warning by this, and not 
waste either our farm or town sewage. 

Effeot of Sewage Manure on Woods and Timber. 
— My own practical experience is, that shrubs and trees increase 
much more rapidly in growth by sewage, than by any other 
means, and I am quite sure it would pay those who are aesirons 
to grow timber, to lay down lines of iron pipes, and effect irri- 
gation with sewage manure. 

There is no practical difficulty in the matter. Sporting men. 
who love close cover, would have it to their heart's content, and 
the vegetation would be rich in quality and quantity, and so 
acceptable to game of all kinds, that the adjoining farmers 
would have much less reason to complain about damage from 
game than they have at present. 

Our noble Parks would be greatly benefited by 
Sewage. — As a general rule (except on particular soils), onr 
parks are poor, mossy, and unsatisfying to deer and other 
animals. Sewage would alter all this— bringing sweet and 
abundant herbage, promoting and prolonging the growth of 
our noble timber treies. 

If you doubt it, examine Lord Essex's park at Watford, where 
the mere application of sewage has destroyed the drab and 
coarse ferns, and substituted for them rich, green, soft herbage. 
The line of demarcation, where the sewage has not reached, is 
strikingly illustrative of its great merits. 

I assume that every gardener knows the value of sewage 
manure and burned clay. 

Effects of Sewage on Wastes and Commons.— 
There arc many extensive filtrative wastes and commons lying 
within reach of our large towns and cities, which would, by the 
mere application of sewage, become covered with a rich and 
snontaneous vegetation, acceptable and fattening to animals. 
Non-tiltrative wastes would require drainage. 

To what Crops can Sewage be most profitable 
applied P — Cereai crops can rarely be forced beyond a well- 
known full average, — say, wheat six quarters, barley ei^ht to 
nine quarters, beans eight quarters, oate eleven to thirteen 
Quarters per acre, and even to obtain these crops on very richly 
jnanured land, a very amaXl quusiXiv^ q1 «iQft^Tfisx&t\M oown^ or 
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oabbof^, mangel worzel, turnips, &e., will bear an immenie 
supply of food [particolarly Italian. lye-grau), and it is espe- 
oiallf to these crops that abundant supplies of sewage should 
be given. We know t^at the Beware of Edmbm^h flows, or u 
pumped, in even wasteful qnantities, over the meadows — ^I 
have heard of 6,000 tons per acre, or equal to an additional 
rain-fall of sixty inches. We know that the resnlts are enor- 
mous. The annual average letting' rental per acre of these 
(once barren) ^^rass fields is about £27 per acre, some of ths 
older ones letting much above that price. The growth is so 
rapid during snmmer, that the grass is cut and carried off each 
fortnight or three weeks. Of course sandy lands wonld bear 
rery mnoh moro fluid than the stiff clays, although the latter 
are more able to extract and retain the most Taluable elements 
of the aewoge. 

With respect to the London seirage I should recommend my 
brother farmers to have a portion of their farms laid out or 
piped for irrigation. By very large applications of seivage to 
this small portion, an enormous quantity of green food wonld 
be produoed, to be carefully cut and carted to the homestead, 
ac<l fed out with proper admixtures. We should then no longer 
hear complaints of the farmers. " sore place." I mean, that on 
an average of farms, five acres are required to keep each farm 
horse. One acre as highly fertilized as the Edinbargh meadom 
would suffice for each horse or bullock, or a proportiouate 
number of sheep. 

We should then save four seedings, plon^hings, labour, 
rates, taxes, and rents— merely adding the interest for the 
outlay of piping and payment for the sewafe supply. Hie 
produce of this portion, when consumed, would furnish manuM 
for other portions of the farm. 

It is the small aoreable returns in farming that cause tits 
expenses to trench so largely on the farmer's profits. 

I have uo doubt that, aft«r a moderate trial of the town 
sewage, many of us should prefer grazing to corn-growinff.ae 
a better source of profit. It is particuuirW suited for dairr 
produce and the rearing of young stook. It adds very muon 
to the richness and quality of the milk, butter, and oheeM, 
and improves the condition of live stock and poultry. 

Irrigation gives us very earlv and late feed. 

I have found sewage valuable directly or indirectly for all 
crops, and this is not surprising, seeing that it contain! the 
elements of every crop. 

Of course it would be most available for grass lands, but 
everybody knows that after land has producM fine abundant 
grasses for a few years, it may be orcpped year after year vith 
other and various exhaosting orops, without mannre. 

There is, probably, no point of mon im^iQAuanb Nm.w^is^?' 
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turo than tliat of increasint? in quantity and improving in 
qualit}', the produce of our poor grass and other meat-maKing 
soils. In this we aro safe from foreign competition, and pur 
rapidly inoreasing population ontstripB our meat-making 
powers. 

The constantly increasing price of meat proyes this. In 
what way, then, can we arrive at this result ? Experience has 
prolitably taught me that sewage irrigation is by far the mcMit 
available and effectual improyer of our pastures. By irrigation 
with water alone, we not only increase the flesh and fat- 
producing qualities of our grasses 100 per cent, (see Frofessor 
Way's Paper, "Royal Agricultural Society's Journal," vol. adv., 
p. 182), but we double the number of grass plants on every 
square foot of ground ! 

Liebig says, page 276 of his recent work on Modem Agri- 
culture, ** Very rich natural meadow contains, on one sqaoze 
foot, 1,000 plants; irrigated meadow, 1,798 ditto." 

Many other instances are quoted by him from " Sinclair on 
Grasses,*' shewing the same comparative advantage in favour 
of irrigated grasses. But if irrigation with water only pro- 
duces such results, how much greater must bo the increase 
when excreta are added to the water. It is to be regretted 
that Professor Way had not an opportunity of comparing 
sewage manured grasses, with those of^water irrigation. 

What is the mere Water Supply of London worth 
for Irrigating Purposes P— For ten years all the human 
excreta ol my house, and much of that of my animals, has 
found its way bj irrigation to m^ land ; and it is only those 
who practise this who can appreciate the progressive advan- 
tages of such a practice. It has been invariably applied mixed 
with much water, without which, in our dry climate, its effects 
would fail to be so satisfactory. 

Many farmers have no idea of the value of the river of 
water (without the manure) daily flowing from the London 
sewers, as a source of farm profit ; and I would recommend 
them to find out and examine the various irrigations with pure 
water, which are going on in various parts of the country. 
Considerable sums per acre are expended in putting land into 
proper form to receive the water. I have noticed this parti- 
cularly in the neighbourhood of pellucid trout streams in 
Hampshire. 

The efi'ect of only a moderate amount of house sewage or 
slops is to soften {he water, and render even bad bog water 
v afnah le for irrigation. 

Why the Sewage Form of Application is the most 

Siroflt^ble. — Baron Liebig, in his last work, page 267, lays 
own this great principle, that *' the action of a mamtring agent 
in a given time must increase in proportion as its surface 
increases." 
Now you have, in town *^w;vgc, ;sl "^etl^t^. \a^j:5lv5a.l ilLus- 
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tration of this principle. The food has been converted into its 
orifrinal elements by mastication and digestion, and it comes to 
your field dissolyea by water and comminuted or separated by 
frictional action in the sewers. It sinks into the soil and sub- 
soil in the only condition in which its elements can be seized 
upon, and condensed on its surface, by each granule of a well- 
cultivated soil. Compare this wiUi the clumsy dung-heap, 
where unseparated masses inaccessible to the $otl show them- 
selves for years, to the farmer's £[reat loss, thus preventing the 
quick retmn so essential to farming profit. 

Quantity of Iron Piping required per Acre.— On my 
farm I find five lengths of 9 feet each, si&cient for one acre^ 
say 15 yards of 3-inon iron pipe, weighing about 5i cwt. per 
acre. 

Unless the lines of piping are carefully laid out by some one 
who understands it, much more piping may be wastefnlly used. 

Having had experience in this matter, I am willing, on 
public grounds, to grant permission to examine the process of 
irrigation on my farm to those interested in this matter. 

Soils that would be moet benefited by Town 
Sewage. — Although well-drained clays have the greatest fix- 
ing powers, and would pay handsomely for the sewage, still 
the porous chalks, sands, and gravels would absorb, or rather 
filtrate much larger (quantities. 

I believe the Edinburgh meadows, that make so large a 
return for the sewage, were once sandy wastes. 

Sewage Irrigation would necessitate the Drainage 
and Deeper Cultivation of our Stiff Ci&js^ 15-I6ths of 
which are still undrained. The mere drainage would largelj 
pay the farmer, after deducting interest on the outlay. Irri- 
gation does not benefit undrained days. 

Where large supplies of rich sewage or other manures are 
applied, it is necessary, by deep cultivation, to mix a portion 
of the poor subsoil witn the upper soil, to prevent the laying 
of Uie crops. Shallow ploughing, combined with high manu- 
xinsp and over-seeding, have cost the country more than a 
million this last fertile season, by laid crops, lean kernels, and 
diminished produce. 

French TJse of Sewage.~The sewage auestion has not 
escaped the vigUanoe of our able friends on the other side of 
the Channel. So anxious is the Government that it should 
succeed, that it has granted an annoal subsidy of £160 to the 
Yaigours undertakin|[. 

By favour of Monsieur Trehonnais I have received a long 
and able report of the svstem of sewage manuring practised on 
the farm oi Yatgours, about 12 miles from Paris, once forming 
part of the Forest of Bondy . The extent of the farm is about 
220 acres, managed by a Joint Stock Company for the express 
purpose of manuring with the sewage from Paris. Th e uri ne 
or night-soil it bzoo^t in a barge enddii^VratedLXs) ^raNs^A^ 



366 FRENCH U8E OF SEWAGX. 

steam-^engine, snbterranean pipes (made of iron bitnmenised) 
and jet, at the following cost per cubic metre (about 178 
gallons) : — 

Piircb«8e,firomtheanthoTttiaof Fuis,of acnbicyardof «. d, 

sewaf^ 8oUd or liquid IM 

Carriage by canal boat S l{ 

Tftkiag it from the barfe, and distributing it on the land 

1^ portable steam-engine of O-horse power .. 6 

1 7 

The contract with the city of Paris was for 11,000 oabio 
yards of sewage per annum ; but experience has ^own that 
this is an over-dose, and that the land cannot bear aboye half 
the quantity, or 26 cubic yards per acre. They anf)ear to want 
our steam-plough, which would give deeper cultiyation, and 
mix the manure with the poor subsoil. 

The report justly states that steam-power and subtemuMan 
pipe distribution were infinitely cheaper than the old plaii, 
which they first used of manual pumping and water-cart dis- 
tribution. This I can confirm by my own practice, as I oonld 
distribute the aboye quantity of 178 gallons on any part of my 
farm for one penny. 

They appear to get their sewage, undiluted, from tanks or 
cesspools in Paris, and find that its application in dry^ weather 
in that state is injurious, that it requires diluting with water, 
which the Canal Company will not permit them to abstnwt 
from the canal. Api)lied in wet weather it answers admirably. 
If a cubic yard of urine and excreta is worth lO^d. in Paris — 
what should our London sewage produce? I yalueit atone 
million annually. It must not be forgotten that in Flanders 
and Switzerland human excreta is applied, diluted, to the 
soil by the clumsy and* costly process of manual labour. Surely 
if, even on these conditions, it answers the purpose where 
produce is cheap, it cannot fail to pay us here, where mighty 
steam would reduce the cost of its application to one-fifui or 
less. 

The French report ought to be translated into Kngliah, it 
contains so much valuable information. It is from Monsieur 
L. Moll, the " Gerant," Monsieur Mille, Civil Engineer, and 
Monsieur Yilmorin on behalf of the Council of Management, 
and extends over eighty-three pages ; it is published byTirmin 
Ihdot, and Co.. bookseUers, Paris. 

Messrs. Mille and Moll had visited our sewage works and 
irrigated farms in various parts of this kingdom, their remarks 
on which are embodied in the report. 

Their report of the Yaigours farm may be summed up as 
follows : — 

That the tenants' capital invested is about £6,600, of whieli 
£1,800 is for the sewage operjition, the remainder for drainage^ 
lire stock, implements, buiidmsft, &o. 
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Its returns skow a loss of £370, besides interest on oapitaL 

That this loss arose from annmber of unforeseen oircumstanoes, 
and from the difficulty of organizing a new system for which 
there was no exact precedent. 

One princioal cause of loss was the oyer luxuriance of some 
portions of tnis once poor soil — ^the manure having been too 
abundantly applied ; another was the want of sufficient water 
for dilution ; another the want of experience as to the best 
rotation of crops, and the most suitable mode of consuming 
them, or otherwise turning them to account. There were also 
many engineering difficulties and experiments. The absence of 
good roads, and the use, in the first instance, of Uie water-<»rt 
and manual labour instead of steam. 

The rabbits from the adjoining forest did much damage ; the 
labourers were dear and ineffective. 

There also appear to me to be some defects in the practical 
farming management ; but we know that it takes several years 
to get into profitable condition a poor neglected farm like this 
of Vai^'ours, and the Comi>any have only held it two years, the 
tubular system being completed recently. 

On the whole, however, a very satisfactory result was ulti- 
mately calculated upon, the system of using the sewage haying 
spread rapidly in the neighbourhood. 

London has an immense advantage over Paris in its powers 
of economically distributing the sewage, owing to our ample 
water supply, which does not exist in raris. 

Our sewage could by this means be so much more cheaply 
conveyed and distributed, penetrating deeply into the subsoil. 

Our coal, iron, and machinery is also greatly in favour of 
London over Paris, by its cheaper price. 

In comparison witn my own farm, the distributing appa- 
ratus has been far more oostlj. In my own case, engine, tuiks, 
conduits, or iron pipes, tubing, jet, pumps, &c., complete for 
working, only cost on 170 acres about £700, or £4. 58. per 
acre. 

On the Yaujours farm the cost is set down at £1,800 on 220 
acres, or more than £8 per acre. The purchase of a manure 
barge and the construction of wharfing has added considerably 
to the cost of the operation. 

Not having the map of the farm of Yaujours, I cannot know 
its particular form ; but the lenj^ of tube, per acre, appears to 
be the same as mine. On my farm I have nfteen yards of iron 
subterranean pipe for each acre, the total quantity used on 170 
acres being fifty-five tons^ at a cost per ton of £4. 18s., including 
cartage and freight. My iron piping is three inches in diameter, 
and lam told is much stronger than that at Yaimurs, which is 
only of $?ieet iron dipped in bitumen, and will, I fear, soon be 
destroyed by pressure, or the action of the manure. 

The French subterranean tubing oost £3. 5s. per acre ; mine 
aiilyoost£l. 13s. per acre. 



ri 



G8 CONCLUSION. 



Comfort and Profit for the British Farmer. — Hear 
what Baron Liebigr (that profound philosopher) says, in the 
introdnction to his first work on Modem Agriculture ; also at 
page 2G7 of his recent work on Modem Farming : — 

** Perfect a^jriculture is the true foundation of all trade and 
industry ; it is the foundation of the riches of states. Bnt a 
rational system of aprriculture cannot be formed without the 
application of scientific principles ; for such a system must be 
based on an exact acquaintance with the means of nutrition of 
Yeg:etables,and with the influence of soils and actions of manure 
uDon them. This knowledge we must seek firom ohemistTy, 
wnich teaches the mode of investigating the composition, and 
of studying the characters of the different substances from 
which plants derive their nourishment. 

" Whatever practical agriculturists and agricultural societies 
may do, whatever they may resolve at their annual meetings, 
every penny s^ent will be thrown away, and every year of ex- 
perimenting will be in vain, so long as these practical men will 
not submit to the teachings of true experience, to the rules of 
lo^c or of common sense ; from the instant they shall so submit, 
science will be theirs. 

*' There exists a receipt for insuring the fertilitv of our 
fields and the permanence of their crops, and which, if pro- 
perly and consistently applied, will prove more remunerativo 
than all the expedients that have ever been resorted to by 
agriculturists. 

*' It consists in the following rule : — 

" Every farmer who takes a sack of com, or a cwt. of rape, 
turnips, potatoes, &c., to the town, ought, like the Chinese 
coolie, to carry back with him from the town an equal (or, if 
possible, a larger) quantity of the mineral constituents of the 
produce sold, and restore them to the field from which they have 
been taken. He should not despise the peel of a potatoe, nor a 
straw, but always bear in mind that that peel may be wanting 
to form one of his potatoes ; that straw to form one of his ears 
of com. 

" The cost of carrying these matters to his fields is trifling, 
and the investment is as uife as a savings' bank, and highly 
productive withal. The fertile area of his field will, in the 
course of ten years, be as it were doubled ; he will produce more 
com, more flesh, and more cheese, without having, on that 
account, to bestow greater labour and time upon the cultiva- 
tion of his land ; he will bo less anxious about his fields, and 
need no longer keep his mind constantly on the stretch for some 
new, unknown, and imaginary expedient to preserve their 
fertility in some other way." 

ConoluBion. — For man^r years I have laboured to impress 
upon the public mind the importance of tiiis great question. 
Three years ago I bad the honnxix t(^ tqsjI to you a paper on 
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this subject. I have now affain cndeavoored to awaken agri- 
culture from its lethargry and disbelief. I want to oonyince you 
that there arc cheaper and more available sources of manure 
than those you now resort to. Tou are keen enough at a bar- 
gtdn, and rigid economists, but this important subject you have 
evidently not investigated. You don't know, because you have 
not sought for, the engineering and chemical statistics that 
would enable you to come to a right conclusion on this subject. 
Others have done so for you. Avail, therefore, of the oppor- 
tunity which they have presented to you— discuss the question — 
sift it thoroughly, but do not let it rest until you have come to 
a satisfactory conclusion. 

British invention, enterprise, and capital, have done great 
things for this happy country. Science has opened to us the 
floodgates of progress, wealth, and population: welcome her 
in agriculture--seek her aid— tempt her to your assistance — 
believe in her powers, and avail of them — and so raise and 
dignify your calling, that it shall fructify in intelligence and 
profit, for your own welihxe, and for the good and Honour of 
this great nation. 
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APPENDIX TO " SEWERAGE OF TOWNS." 



Experience of the Earl of Essex with Watford Sewage.— Author's Letter to 
The Tiwu!9.—JLxixnxX from " Baron lieblg on Modem Agricoltore.*' — Letter 
from Baron Liebig to tiie Author. — Report of George Shepherd, 1^., C.B. : 
On the Sewageof our Towns for Agricultmal purposes I the Pomping Power 
of Comish Steam Enjrines.— Engineering Ckmslderations. — Rracttcal Rales, 
by which to determine the necessary head and quantitr of water discharged 
through circular pipes in a given time.— Bitumenized Paper Pipes. — QoMnl 
Summary of the extent of Sewerage constructed in Manchester firom 1830, 
to June 24th, 1859.— Population of Manchester.— Abstract, showinff Icngtti 
of Sewers constructed in certain periods within the Cily of London.— Serwage 
of Leeds.— Letter from W. Haywood, Esq., C.E., Surv^or to the Commis- 
sioner of Sewers for the City of London.— Extracts firom Dr. Letlfteli7*s 
Report on Sewage : The Nature of Sewage. No. 1. Table showing uie 
average amount of Excrements (Pieces and Urine] voided every twenty-lbor 
hours by each member of the population, and the proportions d each of the 
principal constitutions (Lawes). No. s. Table of the Composition of the 
Washings of the London Streets (Way). No. S. Table of the Proportions 
of Solid Matter (Mineral and Organic) in a gallon of the Sewage discharged 
by each of the City Sewers, at Noon. No. 4. Table of the Proportions of 
SoUd Matter (Mineral and Orf^anic) in a gallon of the Sewage frtwn eadi 
of the City Sewers, at Midnight. No. 5. Table of the Proportions of SoUd 
Matter (Mineral and Suspended) in a gallon of the Sewage from some of 
the principal Metropolitan Sewers. No. 6. Table showing the Composition 
of Sewage during and immediately after heavy Storms, as compu^ with 
that of Dry Weather. No. 7. Table showing the Proportions of the principal 
Constituents of London Sewage. No. 8. Table of the Compoaitilon (ap- 
proximative) of Human Excreta, and of the Solid Matters derived therefkom 
in Sewage, fee. No. 13. Table showing the Quantities required of each 
of the principal Deodorizers to remove the odour, more or less com- 
pletely, from ordinary London Sewage, and the Annual Cost of each of tiie 
Materials for deodorizing the Sewage of the City and of the Metropolis.— 
Discharge of Sewage in dry weather, as gauged in 1853-4 (Bazalgette) : 
North side of the Thames j South side of the Thames. 

My object in annexing to my paper this copions Appendix, 
is to afibrd ample statistical information for those who desire to 
make themselves masters of this national and important subject. 
I have also added my own and Baron Liebig's letters, for the 
information of those who may not have hitherto seen them. 



THE EXPERIENCE OF THE EARL OP ESSEX WITH 
WATFORD SEWAGE. 

The following is an extract from a paper entitled " Notes on 
Sewagre Irri^tion," by the Right Honourable the Earl of Essex, 
read at the last meeting of the National Association. Lotq 



EXPSBUSNCE OF THE EARL OF ESSEX. 371 

Essex pays £50 a year for the sewage of Watford, containing 
4,000inhabitants. 

'* Mr. Holland explained that these notes did not constitnte a 
formal paper, but were answers whioh his lordship had kindly 
given to certain inquiries on the result of the application of the 
sewage of the little town of Watford, and remarked that they 
showed a method by which sewage might be disi>osed of with- 
out occasioning the annoyance and injury of mixing it with 
rivers and streams. They proved also that this proper course 
mi^ht be adopted with great nrofit, though it was still an un- 
decided question the exact plan most profitable — a question 
which could not be settled without carefully-conducted experi- 
ments on the field and on a decisive scale, as he recommended 
in a paper published in the Transiictums of 1858, and n^ not 
here repeat. 

" The first inquiry was. what was the largest quantity of 
sewage per acre his lordship had found advantageous ; to 
which he replied, ' that there seems to be no limit, provided 
land be sufficiently porous to allow it to permeate (I mean 
for grass crops). I put on my Italian rye-grass about 60,<M)0 
gfdlons — I.e. 270 tons — per acre, after each cutting. I am 
now entering on my fifth cutting. No other manure nas been 
applied, except 14 cwt. of guano washed in after having four 
enormous cuttings, from sewage only. I think it should have 
been applied sooner. Besides this summer watering, each 
acre is gone over twice or thrice during late autumn and winter, 
each time about the same Quantity, 50,000 to 60,000 gallons — 
t.e., 225 to 270 tons— is usea.' It appears, then, that the land 
receives five summer and two or three winter watering of 
50,000 or 60,000 gallons— say 250 tons per acre each— being a 
total of about 2,000 tons an acre. This quantity of liquid is about 
equal to the ordinarv rainfall in Hertfordshire ; but, so far from 
being injurious to tne vegetation, those parts of the field which 
received most — namely, the furrows— had the most luxuriant 
crop. During the winter, from October to January, or longer, 
I apply it to meadows for bay, two dressincs per acre, each 
about 50,000 g^lons — i.e., 225 tons. I have done this now two 
winters, and the increase of hay, both in (quantity and quality, 
is most extraordinary. It seems esneoially to thicken the 
bottom wonderfully, bringing up abundanoe of clover. 

*' In 1857 I had nearly seven acres of worzel almost entirely 
taken by the fly, and during intensely hot and dry weather. 1 
transpluited five acres with the assistanoe of the sewage, and, 
^though a transplanted crop, it was the largest I ever had — 
oyer 43 tons per acre. Last year, haying heard it stated that 
sewage was not good for wheat, I marked out two adjoining 
acres in the centre of a field. No. 1 received 60,000 gailo: 
270 tons— at a oost of Ids. No. 2 received nothing. 

2 B 2 
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" No. 1 produced 53 bnsbelff, worthy at 08 ift 18 O 

And straw, 5 loails, at 30s 7 !• O 

SS 8 » 

No. 9, 44, at 6s .. .. .. 13 4 

Straw, 4it loadd 7*6 

■ 10 6 6 

S 1 6 
Dedact expentes of aewace, inclndinir 10 per cent, for 

Interest of c^E^taL 15 

Profit per acre in Ikvour of one dressinf with aewtfe 4ffl l6 

** In dry springs a barlev or oat crop may be well sayed by 
having sewage at commana. I think my produce of cnt grass 
this year, when the cuttings are over and accounts made lip, 
-will not be less than 45 tons per acre. The year before last I 
kept 34 bullocks all the summer^ with as much as they oonld 
eat, from seven acres. They had some cake also, and weze well 
fattened. This year I have fourteen bullocks and eight hones 
consuming it. The former are fattening beautifully witluMit 
any other food. 

" Doubts have been raised as to the fattening propertiet of 
sewaged Italian rye-f^rass. I have had thirteen bullocks, 2i 
years old, feeding entirely and solely on cut rye-grass in the 
yard all the summer, never having had an ounce of cake or com 
since they were bom, and have sold some of them for neariy 
£20 a piece. Better or fatter beasts, full of inside fat, could not 
be wished for, which is proved by the eagerness of the butchers 
to have six which I have left. 

" As to the sanitarv part of the question, I can only say that 
neither of my men who live at the work, the engine and tanks, 
or the two men who handle the hoses, and who smell the sewage 
more or less all day, have ever once complained of any bad 
effects whatever. 

" Some people have grumbled at the smell of the sewerage, but 
I think they are getting tired of doing so, as I took no notice of 
it. I believe their complaints were most frivolous, and that 
although the smell for a few moments maybe unjileasant to very 
sensitive noses, it is quite innocuous. The men who manage 
the hoses have never from first to last found tiiemselves incom- 
moded in any way.* 

" Mr. Holland said that he could speak from very extensive 
observation to the correctness of this last observation. As every- 
one knew, a top-dressing of solid manure often remained 
offensive until washed into the soil by rain ; sometimes the 
annoyance lasted for weeks ; but the same Quantity of manure 
put on the land in a liquid form sank into uie soil at onoe, and 
became imperceptible, often within half an hour, always within 

* I can confirm this ctatemtnt Xry \}kic ex^(ei\enic« ^l mi ^<^niTfists&..— J, J. M. 
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a day. If the sewers which conyey the sewage are open onea^ 
as at Edinburgh, they may be onensive permanentiv, unless 
disinfected, which may bo economically aocomplishea, as Mr. 
M'Dougall's experiments on^ London sewage had condosiYely 
proved. 

** Mr. Newlands, C.E., and the Bey. Mr. Hartshome objected 
that at Patney and at Alnwick, sewage had been tried, and 
seemed to produce no more effect than so much water. 

" Dr. Southwood Smith remarked that all experience showed 
what everyone ou^ht to have expected, that a liquid which, 
like sewage, contains a yerj small proportion of manure, must 
be put on in large quantities to produce a powerful manuring 
effect ; and Mr. Holland said that, in the particular instances 
stated, the liquid used was very weak, and the quantity far too 
small. When he was at Alnwick, the greater part of the sew- 
age was running into the river, very little of it indeed reaching 
the field, and producing, no doubt, an effect small in proi>ortion 
to the smallness of its quantity. He could, however, state, as 
the result of his own large experiments, that equal quantities 
of manure produced far more effect if used in the liquid than 
in the solid form, for the very simple reason that, so used, the 

Slants got it instead of much of it * wasting its sweetness on the 
esert air.' 

** The strength of the Watford sewage is not stated ; but sup- 
posing it not to be stronger than that of London, and to contain 
about seven grains of ammonia per gallon, the quantity put on 
—namely, 400,000 to 500,000 gallons, or 1,800 to 2,250 tons per 
acre — would not contdn more real manure than 25 to 30 tons 
of farm-yard dung, but the ^ect was fiir more powerful." 



To the Editor of " The Times." 

Sir, — I consider it a public duty to direct attention to a 
danger of great magnitude which threatens British agriculture, 
and through it the nation at large. I mean the gradual, but 
sure exhaustion of the soil of Great Britain by our new sanitary 
arrangements, which permit the excrements (really the food) of 
1 5,000,000 people, who inhabit our towns and cities, to flow waste- 
fully into our rivers. The continuance of this suicidal practice 
must ultimately result in great calamities to our nation. 

Science has shown us that the land, to the depth at which it is 
ordinarily cultivated, contains but a limited and measurable 
quantity of the elements of our food ; that these elements may 
be readilv exhausted, and that they can only be profitabljr 
restored Sy the application of human and animal ordure such 
as we now waste. A century of abstraction without replace- 
ments has reduced the old and once fertile States of the 
American Union to comparative barrenness, and although by 
extensive purchases of guano, bones, and feediu^-«tQ^'^'^%sA 
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trying to mitigate the evil, we ore warned by that neat man, 
Laron Liebig (the Sir Isaac Newton of agricultural science), 
tliat these attempts are bat as a drop, compared with what we 
waste. 

By a false delicacy and want of knowledge we have been 
accustomed to deprecate as indelicate the very mention of our 
excreta, but the stem requirements of a rapidly increasinff 
population imperativeljr demand of us the onlv profitable ana 
available means of providing food for the people. Increase of 
population would, but for our sewer system, bring with it 
increased means of production. Such has been the case in 
China, where the commercial value of human excrement has 
ever been most wisely appreciated and availed of. 

Of course our Boards of Health ver^ properly consider their 
onlv duty is to cleanse our towns and cities. It is for our land- 
lords and agriculturists to associate their will and means to 
convejr to the land those precious streams which now exhaust 
our soil, contaminate our rivers, and impoverish our agriool- 
turists, and those dependent upon them. It mav be said we 
are producing more food than we used to do ; no doubt we are, 
by inclosing wastes, removing trees and fences, cleaner and 
deeper cultivation, &c., but by these very means, and by the 
application of stimulating substances, we are more rapidly 
hastening the exhaustion of our country. 

A very large proportion of our population would be starved, 
but for the enormous importations oi foreign food. 

Trusting that you will bring your powerful pen to bear upon 
this important subject, 

I am. Sir, your obedient Servant, 

J. J. Meciii. 

Tiptree Hall, Kelvedon, Essex, Nov, 3. 



. Baron Liebig on Modem Agriculture, page 222, says — 
** In the year 1855-1856 above 10 million owt. of guano were 
imported, of which the greater portion remained in England. 
In the course of half a century above 60 million cwt. oibonee 
have been imported into that country, yet all this mass of 
manure is not worth mentioning when considered in relation to 
the arable surface of Great Britain, and is but as a drop when 
compared to the sea of human excrement carried by the rivers 
to the ocean." 

The same author, speaking of the Romans, who also had 
their sewers, and wasted their human excrements, sava 
(pp. 241-242)— 

** All these rules had, as history tells us, only a temporary 
effect ; they hastened the deoav of Roman agriculture, and the 
small farmer ultimatelv founa that he had exhausted aU his 
expedients to keep his helds fruitful^ &c., and, as the history of 
the three first centuries of our era informs ns, there f>nmed a 
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condition of tbe population the inoat oaUmitoiu and fr^htfid 

into which & nation can falL It is tme tiiat maay causes (»• 
operated in prodnciug; this resiilt, but aeanredlf one of thew 
was the exhaustion of the Boil by the spc^iation Bystem of a^- 
culture then pursued." 
He Boyt of the Chinese (p. 243) ;— 

" I will show the teachers of agrionltme another nation, who 
mthoat the aid of soienoe have found the philosopboi^B stone 
which thoee Teryjteaobers in their blindness vniiuy seek. I 
will point out to them a land, the fertility of which has for 
3,000 yeait never decreased, but, on the contrary, has been evar 
on tho inorease, and where more men are crowded together on a. 
square mtle than are to be found on the same apooe in Holland 

OT fin^knd It is qait« impossible for us in Europe 

to I'orm an ndtquate conccpuon of the ffreat care which is be- 
stowed in China upon thi.' ciilleotion of human eiaremcnta. In 
the eyes of the Chmest lluse constitute the true guafcnanoe of 
the soil (so DaviE, I''<>i'tini<', Hedde, and others tell us), and it 
H principally to this uiti^l i. aergetio agent that they ascribe the 

activity and fertility ot th<: earth The estimation 

in which it i.i held i^ eo (.-rtut that everybody knows the amount 
of excrement voided per man in a day, month, or year, and a 
Chinese would retcard as a gross breaoh of manners the depar- 
ture from hishouseof agjuestwho nesleeta to let him have that 
advantage to which be deems himself justly entitled in return 

for his hospitality Except the trade in arain and 

in articles of food generally, thet« is none so extensively carried 
on in China as that of human excrements. Every system of 
farming based on the spoliation of the land leads to poverty. 
The countrr in Europe which in its time most abounded in 
gold and silver was nevertheless the poorest All the treasures 
of Hezioo and Peru brought to Spain by the richly laden silver 
fieets melted away in ue bands of tbe nation, beoause the 
Spaniards bod forgotten, or no lon^ praotiaed, the art of 
making the money return to them which they had put into cir- 
onlation in oommeroe to snpply their wants; because tber did 
not know how to prodooe artides of exohange required bj 
other nations, who were in possession of their money. There is 
no other way of maintaining the wealth of a nation. The de- 
plorable efiects of the spoliation system of farming is nowhero 
more strikingly evident than in Americtk where the early colo- 
nists in Canada, in the States of New York, in Pennsylvania, 
Virginia, Maryland, &o., found tracts of land which for many 
years, by simply ploughing and sowing yielded a sucoession of 
abondant wheat and tobaoco harveataj no falling off in tbe 
weight or quality of the crops reminded the farmer of tbe 
neoeasity of restoring to tbe land the constituents of the soil 
Mrried awav in the produoe. We all know what has beooms 
of tbew fields. In less than two generations, though originaUj 
M teeming with fertility, they wore tozned into dsHrta, «nd in 
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many districts brought to a state of such absolute exbaxistioo, 
that even now, alter haying lain fallow more than 100 veazs, 
they will not yidd a remuneratiye crop of a ooreal plant. 



** Munich, Nov, 17. 

" Deah Sib,— Your letter, of the 7th of November, to The 
Times furnishes me an occasion to express to you my sincere 
thanks for the views to which you there give utterance, and 
which I have laboured manyyears to impress. I am scnrry not 
to be able to sav that my efiorts have been attended with any 
perceptible results, and I regard it as a fortunate event that a 
man of so eminently practical a character as yourself has now 
for the first time, m the interests of agriculture, and the 
national welfare, taken up the question of the ' sewerage of 
towns ' with warmth, and in language adapted to produce con- 
viction. 

" It is my ardent wish that you may succeed in awakening 
the English people to your own convictions : for in that case 
thewajs and means for setting aside the difficulties which 
stand m the way of procuring manure from the * sewerage of 
towns ' will certainly be found, and a future generation will 
look upon those men who have devoted their energies to the 
attainment of this end as the greatest benefactors of their 
country. 

" The ground of my small success lies clearly in the fact that 
the majority of farmers do not know the extent to which their 
own interests are concerned in this matter, and because the 
views and conceptions of most men in regard to the circuit of 
life and the laws which govern theprescrvation of the race do 
not generally rise above those of C. Fourrier, the inventor <^ 
the phalanstery. He proposed, as you know, to supply the 
wants of the occupants or his phalimstery by means of eggs. 
He supposed it was only necessarv to procure a couple of 
hundred thousand hens, each of wnich would Ibj 36 eggs a 
year, making as many million eggs, which, sold in England, 
would produce an immense income. Fourrier knew very well 
that hens lav eggs, but he seemed not to know that in oraer to 
lay an egg they must eat an amount of com its equal in weig[ht: 
and so most men do not know that the fields, in order to yield 
their harvest, must either contain or else receive from the 
hands of man certain conditions which stand in the same re- 
lation to the products of the field as the hen's food does to the 
eggs she lays. They think that diligent tillage and good 
weather are sufficient to produce a good harvest ; they there- 
fore regard this question as one in which they are wholly un- 
concerned, and look forward carelessly and with indifference to 
the future. 

** As physicians who in the apparent signs of a young man's 
blooming health discern the fatal irann whioh threatens to 
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undenniiie his organio frame, so in this ease should those dis- 
cerning men who are capable of cominrehending the range of 
the question raise the earlier the voice of warning. 

"It is true that the diligent tillage of the fields, sunshine 
and timely rain, are the outward conditions perceptible to all 
men, of good harvests ; but these are perfectlj without effect 
upon the produotiyeness of the field, unless certain things, not 
80 eaay ofperoeption by the senses, are present in the soil, and 
these are the elements which serve for nourishment, for the 
production of roots, leaves, and seeds, and which are j>resent in 
the soil alwajrs in very small quantity, in proportion to the 
mass of the soil itself. 

''These elements are taken from the soil in the products of 
the field — ^in the com or in the flesh of the animals nourished 
by these products, and daily experience shows that even the 
most frainul field ceases, after a certain series of harvests, to 
produce these crops. 

" A child can comprehend that under these circumstances a 
very productive field, in order to remain very productive, or 
even simply productive, must have the elements which had 
been withdrawn in the harvests p^fecUy restored; that the 
aggregate of the conditions must remain in order to produce 
the aggregate results, and that a well, however deep it may be, 
which receives no supply of water, must in the end become 
emp^, if its water is constantly pumped out. 

''Our fields are like this well of water. For centuries those 
elements which are indispensable to the reproduction of the 
crops have been taken from the soil in those crops, and that, 
too, without being restored. It has only recently been ascer- 
tained how small a supply of these elements the soil really has. 
A bennning has been made to restore to the fields the losses 
which they sustain through the annual harvests, by introducing 
from external sources manures containing the same elements. 
Only a very few of the better informed femners perceive the 
necessity of this restoration, and those of them who have the 
means have zealously endeavoured to increase the amount of 
these elements in their fields ; but by far the greater part of 
them know nothing of such restoration. They think that they 
may continue to take from the field as long as there is an3r- 
thing left, and that it will be time enough to provide for tms 
necessity when it knocks at their doors. Tney do not, of 
course, know how large their stock on hand is, nor are they 
aware that when the necessity shows itself there will be no 
means to correct it ; they know not that what they have wasted 
is irretrievable. 

" The loss of these elements is brought about by the 
'lewerapfe system of towns.' Of all the elements of the field 
which, in their products, in the shape of com and meat, are 
otmed into the cities and there oonsnmed, nothing, or as sood 
as nothing, retaras to the fields. It it dmx \b«& ^ xbsof^ 
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elements were collected without loss, and evexy year restored to 
the lields, these would then retain the ^wer to furnish evexj 
year to the cities the same quantity of com and meat ; and it 
is equally clear that if the lields do not receive back these 
elements, agriculture must gradually cease. In regard to the 
utility of the avails of the ' sewerage of towns ' as manures, no 
farmer, and scarcely an intelligent man, has any doubt» but at 
to their necessity opinions are very various. 

'* Many are of the opinion that corn, meat, and manure, are 
wares, which, like other wares, can be purchased in the 
market ; that with the demand, the price may, nerhaps rise, 
but this will also stimulate the production, and that all turns 
upon having the means to purchase ; and so long as England 
has coal and iron she can exchange the products of her 
industry for the com, meat, and manure which she has not. 
In this respect, I think it would be ¥rise not to be too con- 
fident of the future, for the time may, perhaps, come, even in 
half a century, that not one of those countries, upon whose 
excess England has hitherto drawn, will be able to supply her 
with corn, and that, too, from the natural law that what is troe 
of the smallest piece of ground, is true also of a great oountiy. 
It ceases to produce com if the conditions of the reproduction 
of the corn which has been carried off are not restored to it. 
Nor is it, furthermore, certain whether the com-growing coun- 
tries will always desire to exchange their corn for the products 
of English in<lustry, since they may no longer need tiiose 
products, or, at least, not in the ratio of England's need of 
com. In the countries of Europe and in the United States 
of North America, great efforts are made to become, in this 
respect, independent of England, as being, in the end, the only 
way of keeping the corn prices in these countries so as to repay 
the labour. 

" In the United States, the population increases at a still 
greater ratio than in other countries, while the corn production 
upon the land under cultivation has constantly fallen off. 

** History teaches that not one of all those countries which 
have produced com for other lands, have remained corn- 
markets, and England has contributed her full share towards 
rendering unproductive the best lands of the United States, 
which have supplied her with com, precisely as old Bome 
robbed Sardinia, Sicily, and the rich lands of the African coast 
of their fertility. 

"Finally, it is impossible in civilized countries to raise the 
com production beyond a certain limit, and this limit has 
become so narrow, that our fields are no longer capable of a 
higher yield without an increase of their effective elemento, by 
the introduction of manures from abroad. 

"By the application of guano and bones, the farmer of meet 
limited capacity leams the real import of such increase ; he 
learuB that the ptore system, of ataLLoc home-made manures ia 
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Uie tme waA gsomne robber aystem. In conaeqaenoe of his 
KBtormg, in the ^aano and banea, but a Tory eniiLU portioQ of 
those very saiiie elementa of seeds aad of fodder nbich had beea 
withdrawn from his fields by centuries of onltivatioD. their 
produote an wonderfully increased. Eiperimcnts inatjtuted 
nith Bpecial reference to this end in six diffurent parts of the 
kingdMn of Saxony, showed that each hundrL-dweignt of guano 
put opon a fie id produced 1 oD lbs. of wheat, 400 lbs. of potatoes. 
Biid 280 Iba. of clover more than the same size piece of (fiouiiil 
without guano ; and from this it may be caJcuLited how cnor* 
moiuly the oom and llesh produrtioii of Europe has been 
inor o ai o d by the yearly importation of 100,000 tons, or 2,000,000 
cwt of guano. 

" The effect of gnano and bonea Bboald have taught tha 
&itlier the real oaiue of the ezbaoBtion of bit fields ; it should 
have taught bim in what a condition of perpetual fertility he 
might bare preserved bis fielda if tha elements of the guano 
which he has transported in ^e shape of meat and products of 
his tield into the citiea, were reoorered and brouffbt into a tana 
which would admit of their being restored to nia fields every 
year. 

" To an nnderttandiiig' of thii, however, the farmer hai not 
^et oome, for, aa bia forefaUiera believed that the aoil of their 
fields was inexhaustible, so the brmer of the pment daf 
belieres that the introduotion of manurea from abroad will have 
no end. It is much nmpler, he tiiinks, to buy goano and 
honea than to ooUeet their elements from the sewers of towns, 
ud, if a lack of the former shonld ever arise, it will tlien be 
time enongti to think of a retort to the latter. Bnt of all the 
enoneons opiniona of the farmers, this is the moat dangerona 
and fatal. 

" If it is perceived that no country can perpetually snpplr 
another with com, then must it be still easier to understand 
that on importation of manures from another country must 
cease still earlier, sinoe their exportatioD diminiihes tha 
production of com and meat in that country in so rapid pro- 
portions, that tbia dearease in a very short time forbids, the 
exportation of manures. If it is oonsidered that a pound of 
bones contains in its pbospborio aoid a necessary oonditum. 
S^ tiie production of 60 lbs. of wheat—that the Wnfllinh fielda 
have become capable, by the importation of 1,000 tons of bonei, 
of producing 200,000 bushels more of wheat in a series of yean 
tluui they woidd have prodnoed without this supply — then wo 
«an judge of the immense Umb of fertility which the Oerman 
fields have sustained by the eiportatdoo of so many hundred 
thousand tons of bones whicb have gone from Oermany to 
England. It wiU be conceived that if this exportation had 
oontinned, Oermany would have been brouRbt to that point 
tliat aha wonld no lonnr have been able to supply the 
dnnasd of htr own populatioii for oom. In manj vcta «C 
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Oermanv, from whioh formerly large quantities of bones 
exported, it has now alreadjr oome to be the oaao that those 
bones most be, at a much higher price, bought back again in 
the form of guano, in order to obtain the paying oops of 
former times. 

" The exportation of bones for so many years from Oermany 
was possible only because the Oerman agriculturists had le» 
knowledge of the real nature of their business than the English* 
believing, as they did, that practice and science taught doc- 
trines contradictory to each other, and were ftindamentally 
different things, and that they must trust, not in the laws of 
nature, but in receipts. Things have now changed for the 
better, although not to the extent which was to be desired, for 
the German mrmers do not as yet generally understand the 
value of the elements of bones for preserving the present 
fertility of their fields (not to speak ox the restoration of their 
former fertility), for if thev all understood this, no one could 
have any more bones — at all events, no more than those whioh 
he brings to market in his grain and cattle. 

" The prices of bones have become so hi^h in Germany as to 
forbid their exportation, and if the question should be put to 
English commerce, whence it furnishes the English farmer with 
this, to him, so indispensible manure, the answer would produce 
astonishment ; for tnis commerce has already so far robbed all 
the inhabited parts of the earth, that the manufacturer of super- 
phosphate can only sot his hopes upon the phosphate of lime of 
the mineral kingdom. 

'* In relation to guano, I have been assured that in twenty 
to twenty-live years, if the use of guano should increase in 
oven the same proportion as hitherto, there will not remain 
in South America enough to freight a ship. We will, how- 
ever, suppose its supply and that of bones to continue for 
lifty years, or even longer; then what will be the con- 
dition of England, when the supply of guano and bones is 
exhausted? 

" This is one of the easiest of all questions to answer. If 
the common * sewerage system ' is retained, then the imported 
manures, guano and bones, make their way into the sewers of 
the cities, which, like a bottomless pit, have for centuries swal- 
lowed up the guano elements of the English Holds, and after a 
series of years the land will find itself precisely in the condition 
it was in before the importation of guano and bones commenced ; 
and after England shall have robbed the cultivated lands of 
Europe even to complete exhaustion, and taken from them 
the power to furnish ncr longer with com and manure, then she 
will not be richer than before in the means of producing oom 
and meat, but will irom that time forth become even poorer in 
these means. 

*' By means of the importation of guano and bones the popu- 
lation has, however, in consequence of the increased produotion 
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of com and meat, increased in a greater ratio than would have 
been possible without this importation of manures, and this 

Sopulation will make upon the rulers of the state their natural 
emand for food. 

** If men do not deem it desirable that the balance between 
population and the supply of food be restored by means of 
exterminating wars and revolutions (in which the want of food 
has always played a certain part), or by means of wasting 
plagues, pestilence, and famine, or by emigration, en masse, 
then should they reflect that the time has arrived for getting 
a clear view in regard to the causes of existence and increase <» 
population. A very little reflection will lead to the conviction 
that the relations of populations are governed by a great and 
comprehensive natural law, according to which the return, 
duration, increase, or diminution of a natural phenomenon de- 
pends upon the return, duration, increase, or diminution of its 
conditions. This law governs the return of the harvests upon 
our flelds, the maintenance and increase of the population : and 
it is easy to see that a violation of this natural law must exert 
upon idl these relations a pemioiouB influence, which can be set 
aside in no other way than b^ a removal of its causes. If. then, 
it is known, that certain existing circumstances work aelete- 
riously upon the flelds ; if it can be foreseen that their conti- 
nuance must brine about the ruin of agriculture ; if there is but 
a single one of all the means which have hitherto resisted this 
deleterious influence and made it less sensibly felt which can 
be safely relied upon to secure a perpetual fertility to our flelds, 
and this means, oy a simple change and improvement of the 
existing deleterious state of things, can be obtained, then it 
becomes us to think whether a nation should not summon up 
all her intellectual and material resources in order to preserve 
these fundamental conditions of her welfare. ^ 

" It has been maintained that the recovering of the manure 
elements out of the sewers of large cities is impracticable. I 
am not ignorant of the difficulties which stand in its way. They 
are ind^ very ^reat ; but if the engineers would come to an 
understanding with the men of science in relation to the two 
purposes^the removal of the contents of the sewers and the 
recovery of their valuable elements for agriculture, — ^I do not 
doubt that a good result would follow. Intelligence in union 
with capital represents a power in England whicn has rendered 
possible and practicable thinffs of much greater apparent diffi- 
culty. I look forward with aeep concern to the solution of the 
sewerage question ; for. if this question is decided in Great 
Britain without regard to the wants of affriculture, we can 
scarcely hope for anything better upon the Continent. 
( "Permit me to add still a few words in relation to the 
leading article of The Times of the same date, in which the one 
side Qt this question is taken up with great clearness, while the 
anther of the article seems to nave not c^'i^*^ ^ t«R»X»^^s« ^ 
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its bearinff as it presents itself to my mind. The mistake into 
which he nos fallen arises from his confounding the conditioiL 
of a state with that of its population. 

" In the natural sciences we know nothing of a state — of its 
might or its feebleness. We know only lands, their geological 
formation, their climate and soil, and whether the soil contains 
the natural conditions of the suMstence of man and beast. In 

i>laoes where these conditions are abundantly present, and geo- 
ogical circumstances do not hinder their intercourse, men 
cannot be exterminated. The most wasting war cannot lob a 
limd of the conditions which nature has given, nor can peace 
give them to a land which wants them. 

" Countries may be fruitful and become capable of sustaining 
a large population when certain resisting influences, which in 
their unhindered working make the cultiTation of the soil im- 
possible, are overoome bv human intelligence, or when a land 
has all the conditions of productiTeness except one, and then 
receives the one which it lacked. If Holland were without her 
dykes, which must be kept up at great expense, she would nro- 
duce neither com nor meat ; the land would not be inhabitable. 
In a similar manner the inhabitant of the African oasis protects 
his grain-fields b^ dykes against the storms of the desert, which 
coyer his land with a barren sand ; and if Mr. Layard is dis- 
Dosed to answer the question put to him, he will say that the 
decay of an admirable system of irri^tion rendered the perma- 
nent maintenance of a great population in Assyria and Mesopo- 
tamia impossible. 

" I know that the prophets of future evil have at all times 
been derided by their own generations; but if history and 
natural laws can furnish any ground for a just conclusion^ then 
there is none which stands more firmly than this — that, if the 
British people do not take T)ains to secure the natund con- 
ditions of tne permanent fertility of their land— if they allow 
these conditions, as hitherto, to be squandered^their fields and 
meadows will at no distant time cease to yield their returns of 
com and meat. But it does not belong to the province of 
natural science to discuss the question whether the might> 
strength, and indei>endence of the nation will be pr es erve d 
after this state of things shaJl have gradually arisen. 
" Believe me, dear Sir, yours very truly, 

" Justus voir Liebig.*' 

" Mr. J. J. Meohi, Tiptree-hall, Kelvedon, JEmux." 
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'* Trolf, tbe dirt of oar towns oaght to be upon our fldds.*'— Lord PahnenUm. 

In November last I addressed a letter to the editor of The 
Times, which appeared in that paper on the 16th of the same 
month, on the sewage of London and its application to agri- 
culture, in answer to which I haye received numerous com- 
munications, from various parts of the country, on this very 
interesting question. The following questions are very generally 
asked, viz. : — 

1st. Is not the excrement of the London inhabitants too 
much diluted with water to render it applicable for agrioul- 
tural purposes? 

2nd. At what rate can the sewage be delivered on each farm, 
within a distance of from 80 to 100 miles round London } 

3rd. If the sewage is delivered on the farm, what will be the 
cost per acre for laying the requisite piping for its complete 
distribution over the farm ? 

With reference to the first question, there is a general im- 
pression that the sewage of our towns consists only of the faBoes 
and urine of the inhabitants ; and these are diluted with suoh 
an enormous quantity of water as to render it almost worthless 
for agricultural purposes. 

From the returns just published by order of the House of 
Commons on the supply of water to London, we are informed 
that the various water-works supply London daily with, in 
round numbers, about 80,000,000 gallons of water, or about 
equal to the water pumped daily out of half a dozen mines in 
Cornwall. Assuming these figures to be correct : — 

From a series of experiments I have made, extending over 
nearly three years, I find the water supplied is consumed as 
follows : — 

About 25 per cent.; or 20 million gallons of the daily supply, 
is consumed in various household uses, drunk by animals, 
evai)orated, used for watering roads, and for manufiEuituring 
purposes ; this amount disapi)ears entirely. 

Aoout 60 per cent., or 48 nullion gallons, goes into the sewers 
after it has been used fSor the various household and other pur- 
poses, viz., washing clothes, dishes, cooking utensils, the wash 
and slops from the bed-rooms, water used for cooking, washing 
the person, &c. In addition to this there is the wash from the 
slaughter-houses, gas-works, manufsotories, and various other 
places, too numerous to mention. These 48 million gallons of 
water, consequently, contain all the soap, soda, potash, fatty 
matter from every dinner plate and cooking-pot, the water 
used for cooking food of ever^ kind, besides valuable slush, of 
every character, from all possible plaoes^ all of ^hiak ^A'sdyu^ 
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in^^rcdients of animal and ve^table matter of the highest ferti* 
lizxnpr character, some of it too rich for grass land, and would 
require further dilution with water before it could be applied ; 
for instance, take what is called soap-suds, apply it to grass- 
land in its full strength and it would bum the vegetation ud; 
but dilute it with twenty times its volume of water, then apply 
it, and the vegetation will thrive most luxuriantly. ]nom 
numerous experiments, I am convinced that this mass of 
sewage is equal in value to the ¥rater-closet sewage itself. 

Lastly. About 15 percent., or 12 million gallons of water, 
goes through the water-closets, carrying with it into the sewage 
all the excrements from nearly three millions of human beings 
— the inhabitants of London. Taking the excrements (fseoes 
and urine) at Sjlbs. daily from each person, this 12 niillion 
gallons contains about 9,750,000 lbs., or 4,352 tons of excreta 
daily, in the best state for assimilation with the soiL There- 
fore, scarcely a gallon of water goes into the sewers which does 
not contain valuable manure more or less. 

Of the value of human excrement, Bossingault states — 
*'That if lbs. of human excreta daily from a single person 
contains 3 per cent, of nitrogen ; then in one year they will 
amount to 547 lbs., containing 16*41 lbs. of nitrogen, a quan- 
tity sufficient to yield the nitro(^n for 800 lbs. of wheat, rye, or 
oats, or 900 lbs. of barley." — Liebig*8 Agricultural Chemiatrff. 

If agriculturists will institute a few experiments with the 
house sewage, before it comes in contract with the water-closet 
sewage, they will find it of a high fertilizing character ; but 
when it receives the excreta from the water-closet, it will be 
found doubly valuable for their land. 

In addition to the above, I have no hesitation in stating that 
the wash from our streets, during the first half-hour of a smart 
shower of rain, is equally of a fertilizing character ; it contains 
the droppings from the thousands of horses and cattle which 
traverse the streets, the carbonaceous deposits from the tops of 
the houses, the washings of our market-places, fish -stalls, &c 
An hungry soil alone could show you its value. All this goes 
into the Thames. 

The next question is the rate the sewage can be supplied at a 
distance of 80 to 100 miles from London. 

If we compare the cost of the construction of our railways 
with the cost of constructing the necessary works iox the dis- 
tribution on the plan I propose, I have no hesitation in saying 
the sewage can be supplied on every farm included in the aoove 
area, ad libitum, at the rate of about 30s. per acre per annum ; 
and at that small cost it will pay 14 per cent, per annum on 
the capital for carrying out the necessary works, and supplying 
the manure. 

The third question— the sewage delivered on the farm ; what 
would be the cost of layinj; the necessary piping and machinery 
for its complete distribution \ Mr. Mechi says his system of 
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piping cost him about 85s. x>er aore. The reservoirs for supply- 
ing the manure to the farms being placed on the highest eleva- 
tions, would give a pressure, or jet, sufficient to distribute the 
sewage over everjr field without ihe aid of steam or other power. 
In addition to this, each former could have his own tanx, and 
manipulate the sewap:e, before applying it to the land, as ex- 
perience may best guide him. 

From the late returns on the supply of water to London, 
the net amount of sewage would appear to be about 
200,000,000 tons annuaUy ; this, at 100 tons x>er acre, would 
manure 2,000,000 acres,* or about 3,000 square miles of land 
annually, without the aid of one single cart-load of farm-yard 
manure, or a single cargo of bones from Sebastopol. Or if the 
sewage is taken at 500,000 tons daily, and distributed at the 
following rates, it wiU irrigate : — 

At 100 tons per acre 5,000 acres per day. 

60 „ 10,000 „ 

25 „ 80,000 „ 

15 „ 34,000 „ 

10 o 50,000 „ 

This certainly is no great quantity when distributed over our 
agricultural aistricts. 

And it is also a fact that wherever the sewage has been 
applied, it has increased the value of the land and fertility of 
the soil from 200 to 300, and even 500 per cent. 

The secret of the increased value of the land, irrigated with 
sewage, is fully explained from the recent valuable analysis by 
Professor Wav. His recent analysis has revealed the astound- 
ing truth, ** that grasses irrigated with water contain 100 per 
cent, more meat-making matter than those not irrigated." From 
this we may at^k what grass irrigated with sewage would contain? 

It is true (as Mr. Bond stated at the Farmer's Club at 
Holes worth, a report of which appeared in the Times a few 
days ago) amateur farming has become a fashionable amuse- 
ment, and it is carried on without reference to cost or profit. 
The result is, the general body of farmers are suffering from 
the extravagant prices paid for foreign manures, to say nothing 
of adulterations and imitations. Germany and France have 
hitherto supplied us ^vith their bones for manure at a cheap rate, 
and by depriving their land of this manure, their own crops 
have been each year becoming beautifully less. These countries 
now understand the value of bone manure, and the supply of 
this article from the Continent of Europe has virtually ceased. 
This was lucidly explained by Baron Liebig in the Times of the 
23rd inst., and our Done-ships go to Sebastopol for this so much 
coveted manure. 

It may be said, " Look at the prices of grain in America and 
all parts of Europe at the pr^ent moment : wheat in London 

* I do not asree with Mr. Shepherd. I consider an area of 500,000 acres, 
and a capital ot j^,000,000 more advantageous. 

•2 
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"The average duty of 22 steam-engines, total 1,140 horse 
power, with a consumption of only 1,413 tons of coals (or a 
little more than is required to take one large steam-ship to 
America and back), have raised the enormous quantity of 
11,000,000 tons of water 20 yards high in one month; or the 
average duty of these 22 steam-engines, with a consumption of 
112 lbs. of coals, have raised 55,000,000 lbs., or 24,554 tons of 
water, one foot high. If we select from the foregoing table the 
engines doing above the average duty, the 8.team-engine at 
the East Wheal Rose Mine, made by the celebrated engi- 
neers, Messrs. Hocking and Loam, at Redruth, we iind that 
91,300,000 lbs., or 40,625 tons of water, ai*e raised one foot high 
by the consumption of 112 lbs. of coals. Supposing the total 
amount of the London sewerage to be 70 millions of tons 
annually ; or the Middlesex sewerage 50 millions of tons, or 
about 137,000 tons daily ; the Surrey sewerage to be 20 millions 
of tons annually, or about 55,000 tons daily ; the 22 steam- 
engines, total 1,140 horse power, would raise the whole of the 
London sewerage 20 ^ards high, in less than seven months, 
with a consumption ot about 9,891 tons of coal. 

"Supposing the whole of 70 millions of tons of sewerage 
required to be raised 350 feet — say to the top of Shooter's Hill 
— high for distribution in the country, this could be done by 
steam-engines representing 3,200 horse power; or about the 
steam-power of four of our large steam-ships. 

"The following information was kindly furnished me by 
Messrs. Hocking and Loam : — 

" Treworgie Terrace, Hedruth, 
" 15^A January, 1857. 

" Dear Sir,— You inquire what steam-engine power would 
be required to lift the Middlesex sewerage, amounting to 
135,000 tons daily, and to be raised 350 feet hi^h ; this is equal 
to about 2,257 horse power, and the Surrey side, being 55,000 
tons daily, is equal to about 903 horse power. Now, our largest 
engine (and, I believe, for pumping, the largest yet made; at 
the Great Wheal Vor has a cylinder 100 inches in diameter, and 
this engine is about 500-horse power to its fullest extent, so 
that it will take six of such engines to do the whole work you 
propose. ' 

" Our best engines vary in duty from 90 to 100 million lbs. 
of water one foot high, to one owt. of coals ; that at the East 
Wheal Hose, as you state, does about 91 to 93 (vide *■ Lean's 
Engine Reporter'); that at Wheal Vor, the largest in the 
country, from 90 to 100, and frequently above this. Any further 
information we shall be glad to furnish you, 

" And remain, sir, 

" Yours obediently, 

" George Shepherd, Esq." " HocKiKa & IiCik\L" 
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'* We will now take a ^lanoo at what is doing in London by 
our great water companies. I iind, from reoent experimenftt 
I have made in several houses — the ocoupiers kindly gKf% 
me permission for this inquiry — tho avera^ oonsumption of 
water fur each house in London for domestic purposes, water- 
closets, &c., is 'about ton cwt., or half a ton per day, or about 
183 tons per annum for each house. The water-eompaniei 
supply this 183 tons for about 248. per annum, or at the rate of 
about li d. per ton ; and for this comparatively small amount^ 
the water-companies arc able to convey the water irom a 
distance of several miles to the towns, to erect powerful steam- 
engines, construct large reservoirs, lay down hundreds of zoiles 
of water-mains (iron pipes) in various directions, maintain a 
large staif, in the shape of directors, secretaries, collector8» 
inspectors, pipe-layers, excavators, engineers, stokers, turn- 
cocks, wear and tear, &c., and also to pay an ample dividend on 
the capital expended in the erection of their works. I have 
given tue forej^oing data, so that the general reader may see 
what is doing in the miuiug and other branches of our industry. 

" I now come to the cost of constructing the district reservoirs 
and laying down the sewerago-moins for supplying the reser- 
voirs with sewerage from the metropolitan reservoir on the top 
of Shooter's Hill. In order to illustrate the area one of the 
** district rest-rvoirs *' would supply with manure, I shall sup- 
pose t}ir*t each of these reservoirs is placed on an elevation of 
100 or 160 feet above tlie suiTounding land ; such a receptacle 
would supply manure for a circle of live miles, Tnimmnin 
average, or a diameter of ten miles ; or — 

10'=100 X 7854 = 78-.54 square miles. 
Or 78*54 X 010=50,205*00 acres of land, 

at a rate of 40 tons of sewerage per acre, would require 
2,010,000 tons of sewerage per annum. 

" The * district reservoirs * would only require to be a large 
tank, eithir square or any other forn), excavated in the groundt 
and cased with brickwork, with puddle behind it to prevent the 
sewerage manure from escaping. The same sort of tank would 
do, as, on a sinaUar scale, for the farmers' tanks on their farms, 
simiiiir to the tank described on Mr. Mechi's farm in the pre- 
ceding pages. The cost of constructing such a * district reser- 
voir ' would not exceed from £3,000 to £4,000. 

**The 'sewerage-mains' for supplying the 'district reser- 
voirs,' I propose to be 18 inches diameter, which, including t^e 
socket-joints, would weigh about 1G5 lbs. per lineal foot. From 
these mains, branch pipes would be extenaed into every estate 
through which they traversed. 

"For the cost of distributing the liquid manure, I must 
again refer to a letter from Mr. Mechi, published in the Times 
in 1852. Mr. Mechi states — * The new system of irrigation by 
iron subterranean pipes with hoso and \ct8« worked bv steam* 
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power, is complete on 170 acres at Tiptree Farm. The cost, 
independent of the steam-engine, is £3. 15s. per acre, added, as 
it were, to the fee-simple of the estate. The working cost of 
conveying and applying* to each acre 15 tons of liouid manure, 
or water eouivaient to heavy rain of five hours duration, is 
about Is. 6a. per acre. The liquid is distributed through a 
fan -like gutta percha spreader, issuing as a broad thin glassy 
sh^t, and descending m heavy drops, like a thunderstorm.' 
The total cost, then, of applying the sewerage to a space of 
50,256 acres, would be as follows : — 

To the district reservoir .. sC%000 

To ten miles of 18-incta cast-iron sewcragre-maio, at 

4^3,000 per mile, inclasive of laying: down .. 30,000 

To small mains and pipes for 50,265 acres, including: 

other contingencies, at j£'4* per acre 30l,06o 

235,060 
Steam-enErlnes and pumping apparatus, at 10 per cent. 23,500 

Total cost of 50,265 acres of land . . j6'258,56o 

Or about £5. 3s. per acre. After laying down all the necessary 
apparatus for distributing the manure, I propose to give the 
farmer 50 tons of manure for £1. Thus, 2,010,600 tons would 
bring in a revenue of £10,332 per annum from 50,265 acres! less 
the working expenses. Under a good organization it would 
not exceed 20 per cent, on the revenue. Each farmer would 
distribute the manure on his land, and receive it by measure 
from the * district reservoir.* A sewerage or water-meter 
would register the quantity taken. All the manure would be 
paid for by measure, in the same manner as we pay for gas 
consumed in our houses. The working expenses would be 
reduced to the cost of pumping the manure, and keeping the 
sewerage - mains, &c., in repair. According, then, to the 
estimates above given for applying the sewerage, the following 
capital would be required for the distribution of the London 
sewerage for agricultural purposes. I have before stated, that 
taking the Middlesex side sewerage at 50,000,000 tons annually, 
this quantity, at 40 tons per acre per annum, would manure 
1,250,000 acres ; the Surrey side sewerage, at 20,000,000 tons 
annually, would manure 500,000 acres of land per annum — a. 
total of 1,750,000 acres, which, at £5. 3s. per acre, would 
cost — 

Middlesex sewerage, l ,250,000 acres, at ^5. 3s. per acre if 6,437.500 
The Surrey sewerage, 500,000 „ at ^6*5. 3s. „ 2,505,000 

Total capital required to distribute seventy millions 

of tons, 1,750,000 acres t jtf 8,942,500 



* Mr. Mcchi states his system cost j€^. I5s. per acre. 

t Supposing the cost of draining London, together with steam-engines and 
pumping apparatus, to be ^500,000, this would add about 68. per acre to the 
above estiinate for draining the town and applying the sewage to the land. 
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It is proposed to ^ve the farmer 60 tons of Bdvrenge for 20i. ; 
or 750 for £16 — the prico of one ton of gnano — 

Would biingr a revenue of. jfl»40*,000 

Lets 80 per cent, working ezpcnMt .. 88(1,0011 

Total rercnac per annum 4^1,180,006 

Or upwards of 12 per cent, per annum, the capitalist would 
receive for the investment of his capital.' 

*' The next question is, What would the agTioulturol interests 
gain ? I reply, tlie farmer now pays, on an average, £16 per 
ton for guano. I pro^se to give him 760 tons of sewerage for 
the same amount, which contains all the elements of the best 
Peruvian guano, and at least from 2 to 3 tons of guano in a 
state best suited for his land. Forei^ guanos are the excre- 
ments of birds ; the London sewerage is not only the excrement 
of 2,600,000 human beings, but also of 60,000 horses, cows, and 
other animals, beside the urinals, street washings, carbonaceous 
deposits, washings of the market-places and iish-stallL 
slaughter-houses, Dutohers' shops, gas-works, wash-houses, and 
other sources, too numerous to mention here." 
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Great care should be taken to have the pipes large enough 
according to the quantity to be delivered — regard being had 
to pressure, also to distance. 

For the guidance of those who may require it, I annex the fol- 
lowing formula. 

It is very desirable, in selecting the proper size pipes, to con- 
sult a weliknown hydraulic engineer. 



PIUCTICAL KULES I?T WHICn TO DETEBUn7£ THE XECKSSART 
HEAD, AKD QUANTITY OF WATEB DISCHABGED THROUGH 
CIKCULAB PIPES IN A GIVEN TIME. 

Utile 1. — To the product of the pipe's length in feet, mul- 
tiplied by the square of the quantity required in cubic feet per 
second, and the product of 60 times the pipe's diameter in feet, 
multiplied into the square of the required quantity per second ; 
divide the sum by the product of 1542*133 into the iifth power 
of the diameter, and the quotient equal the head in feet to pro- 
duce the veloeitv required. 

Itule 2.— Multiply 1642*133 times the fifth power of the pipe's 
diameter in feet by the head of water in feet, and divide thu 
product by the sum of the pipe's length and 60 times its dia- 
meter ; the sQuare root of tne quotient equal the quantity dis- 
charged in cubic feet per second. 
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Ex. 1. — Required the head of witer cecesHiry to produco a 
velocity of 2'9HS feet, or 0'3S7 cubic feet per Bucoad, by a pipe of 
2 feet in diameter and ISO teet in leugUi. 



S'ZSTx ISO + 50x2 



■j-sar lSSGO-8 
49348 



'6 of a foot bead. 



n height. 
■-v'88-12l9«=9'3S7 feet per second. 



Table of the Diameteri of Pipes through tchich a required 
quantity of Water may ht discharged in a given time. 
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oatting in the new red sandstone which underlies our dty. In 
my time it has been lined throofhout with nine-inoh oriok- 
work, and it is fifty feet below ike street at its deepest part. 
Our city includes now four townships, besides that of Man- 
chester, and of them I know very little. The central township 
is, howeyer, nearly as lurge as all the others put together. I 
cndose you the last report of our committee, showing what has 
been done since 1830 in seweraffe by the committee, but it does 
not show anything like the full extent of the house drainage, 
which is mostly done by private individuals, and of which no 
public account nas ever o^n kept. 

I am, yours obediently, 

"JoHK Fkakcis." 



« 



-GENERAL SUMMARY OF THE EXTENT OF SEWERAGE 
CONSTRUCTED FROM 1830 TO JUNE 24th. 1859. 



Amount constructed firoin 1830 to June 94th, 1858. . 
Amount constructed from June S4th, 1858, to June 
24th, 1859, hi as fnllows, viz. :— 
Pavinr Fund, Main Sewers. . 

Ditto Cross Sewers and Ejres 
GcQeral Fund, Main Sewers 

Ditto Cross Sewers and Eyes 

Courts and Passag^es, Main Sewers 

Ditto Cross Sewers and Eyes . . 

Ditto Private Drains 



Miles. 


Yards 


131 


1101 





1053 





68S 


tf 


1399 





351 





975 





478 





1905 



Total amount constructed from June 24th, 

1830, to June 24th, 1858 135 



810 



1 



I- 



POPULATION OF MANCHESTER. 
Year. 

1700 (about) 

1750 (about) 

1780 

1800 \ _- 

1801 (censuayesr) / ®*'^^ 

Jsai » 

1831 „ 

1841 „ 

1851 Manchester alane .. 817,190 

Salford 85,108 



19,000 
99,000 
34,500 



161,635 
233,833 
353,390 



402,998 

1 800 Manchester supposed to have a population of 370,000, 
and Salford of 100,000 at least. 
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ABSTRACT, SHOWING LENGTH OF SEWERS CONSTRUCTED IN 
CERTAIN PERIODS WITHIN THE CITY OF LONDON. 

Feet. Feet. 

From 1707 to 1717 2,805 

„ 1717 *» 1727 2.110 

„ 1727 .. 1737 a,7fi3 

,f 1737 ff 1747 1.238 

„ 1747 ,. 1757 l.«90 

» 1747 ..1767 3.736 

„ 17«7 „ 1777 7f697 

„ 1777 „ 17«7 8,693 

„ 1787 .. 1797 3,118 

,. 1797 .. 1807 6,116 

„ 1807 „ 1817 5,097 

„ I8I7 ., 1887 7.847 

62,81» 

„ 1827 „ 1837 39.072 

„ 1837 I, 1847 88,363 

„ 1847 „ 1857 49.772 

177,207 

230,017 feet — 43Ainae8 •• •• 230.017 

A considerable portion of this length has been sewers recon- 
structed upon the lines of old sewers ; the actual length now in 
the city is given in the Report upon Ventilation of Sewers. 

"VViLLiAM Haywood. 



" Borough Surveyor's Office, Town Hall, Leeds, 

" I2th Januanj, 1860. 

** Sir, — Perhaps the following facts will give what you want, 
or nearly so. 

*• Previous to 1848 there was no sustem of sewerage in Leeds, 
althouprh many streets had been drained, having outlets into 
the river Aine and the several tributary * becks' passing 
through the town. 

** In 1848 an Act of Parliament was obtained, authorizing 
the construction of main outfalls, parallel to the river, on a 
somewhat similar principle to those now being constructed for 
London. The works were commenced in the following year, 
and since 1850 we have constructed about forty miles of 
Fewers, including main outfalls and branch sewers. The 
/M>M««-drainage has not as yet been carried out to a commen- 
surate extent, and the system of water-closets has made 
nothing like the progress it has done in London. I am not, 
however, in possession of any statistics shewing the number of 
water-closets in existence in Leeds. 

'* I am, Sir, your obedient servant, 

" J. J. Mechi, Esq." " Edward Filltter." 
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is from 4s. to 5s. per quarter cheaper than in New York." 
True, it is so ; but are our farmers producing: this same grain at 
a profit ? They all tell you they are not. They find, when they 
come to balance their accounts, they are paying too much for 
their *'raw material— guano and bone dust," 

In order to render the British farmer independent of foreign 
manure, the lauded interests are now ufiered the manure of our 
townst, and at the before-mentioned rate. 

It is stated, on the authority of Mr. Bond, in his address at 
Halcsworth, that the value of tho land has increased from 
£32,000,000 in 1815 to £41,000,000, the present value per annum. 
Wo msLj ask, — "What the value of the land would be, if every 
farm within the distance of 100 miles from London, or within 
reach of every other large town in England, had its sewage- 
main, and from that conduit could receive a copious supply of 
rich sewapo at all times of the year, containing every fertilizing 
element the land requires ; and which would enable the fanner 
to produce each season three cn-ps of grass in each field, instead 
of one t or five times the quantity of hat/ he now jf)roduces, and 
tnis at less than half the cost of a single top dressing ; and also 
a corresponding result in every field, in the shape of an abun- 
dance of grain, Arithout fear of exhausting the soil. It is 
obvious, each supply of food to the towns would return a cor- 
responding supply of manure to the fields. For instance, the 
dinner of the Lord Mayor on the 9th of ^'ovember, in a digested 
iorm, would be in the farmers' tanks on the 10th and 11th 
ready to reproduce the English contribution for the succeeding 
year s foast. 

Mr. Way also states, " Recent experiments have shown us that 
we may a]^ply the sewage to our clay s»)ils at any period and in 
any quantity : that the valuable manurial solutions will remain 
in tho toil chemically arrested by an all-wise Providence, for 
the use of the plants, and for the ultimate food of man.** 

The writer has made experiments on turnip seed with town 
sewage with the most satisfactory results. As soon as the seed 
was sown, the land was irrigated witli sewai^c, the seed imme- 
diately crerminated into ptronj; healthy plants, and were out of 
dangiT from the turnip liy beforo tlic seed not irrigated mado 
its appearance above the ground. 

The plan 1 have the honour to propose for applying the sewage 
of our towns to fertilize our iields has received the approbation 
of all parties who have paid the least attention to this subject 
— including mjj late lamented friend Mr. Kobert Stephenson, 
and ^iv, Mechi — lx»th for efticiency and economy. I most 
respectfully invite the landed interests to lend a helping hand 
to put tliis great sohcmo into operation, and a very short period 
v/ill produce permanent results in our Iields, in the shape of 
rich and abundant crops, both for man and beast ; and ifpro^ 

J writ/ carried out t it wilhjirr the faimer the means of irrigating 
is crops during dry and hot sousons, and thereby prevent his 
jjasturvc heinq burnt i<p, o»' hiscro;)8 danunjed. 1\\^Ti\Xiaii^ii 
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streams of old England will return to their original purity, and 
the inhahitants of these isles will be independent of every other 
nation, not only for manure hut for agricultural produce of 
every kind. Austria is bankrupt, liecause her soil is exhausted . 
She has exported her bone manure, and thrown her sewage 
into the Danube. China has turned both to account, and abun- 
dant' pastures meet the eye in every direction. 

As the Times on the 23rd of December justly states, "the 
very substance which is pollution to you in one place, will be 
salvation to you in another. The sewage of your towns well 
bestowed will relieve you from all anxiety, and preserve the 
fertility of your soil and the strength of your population from 
impoverishment and decay." Qeq. Sbteptieed, C.E., 

Aathor of '* London Sewa^ and fts Application to Agricultore.*' 
Pablished by Effingham Wilson, Royal Exchim^. 

29, Austin Friars, London, 3rd January, 1860. 



THE PUiiriNO POWER OP CORNISH STEAM ENGINES. 
{EMraeUdfrom Mr. Shepherd^ $ Pamphlet,) 

** If we take the whole of the sewage of London, as it goes 
into the Thames, at seventy millions of tons annually, or tifty 
millions of tons for the Middlesex side, and twenty millions of 
tons for the Surrey side, inclusive of the sewerage of the towns 
of Woolwich and Greenwich ; and if we allow for each acre forty 
tons of sewerage per annum, the Middlesex sewerage would 
manure 1,250,000 acres or 1,953^^ square miles; the Surrey 
sewage would manure 500,000 acres or 7Slj4^ square miles; 
or a total of 1,750,000 acres or 2,734 square mues surface area. 

" I have before mentioned that the steam-engine is to pump 
the sewerage from the main sewer to the top of Shooter's Hill, 
for distribution into the agricultural districts. I think the 
following facts will convince the most sceptical as to the possi- 
bility of this part of the process. If we take the sewerage of 
London at seventy millions of tons annually, certainly this 
ouantity is not much to pump if we place it side by side with 
tne quantity of water which is daily raised from our copper, 
lead, and other mines in Cornwall by steam power, wmlst 
carrying on our mining operations. * iJean's Engine Reporter,' 
published monthly, gives us a monthly statistical account of 
what his Majesty, Steam Power, is doing in our mining 
districts in raising millions of tons of water out of the mines, 
and also gives us a detailed account, showing how economically 
these millions of tons of water are raised to the surface. The 
above publication, after giving the average duty of twenty- two 
steam engines, selects the following engines as having exceeded 
the average duty." 

The following Table is from * Lean's Engine Reporter/ for 
the month of November, 1856 : — 
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c'xaminiufi: the sewasre at diltiTcut places, and at difFerent 
times and seasons. Both of these plans of research are, no 
doubt, open to objection, but still they give results which are 
sufficiently accurate for our present purpose. 

The first method of inquiry has been pursued by Mr. Lawea* 
(Journal of the Society of -4rte— March dth, 1865), and by 
Professor Way (on the use of town scwagpo as manure. — 
Journal of the Boi/al Agricultural Society of England. — 
1^0. xxxiii. 1854, p. 13>>) ; and the results of their investi* 
gations are that from 2 to 2\ oiinccs of dry solid matter are 
contained in the excrements, per diem, of each member of the 
population. In the moist state, as they are discharged from the 
Dody, thev amount to about 40 ounces per diem. These give a 
doily total of 152*6 tons of dry matter, or 2993 '6 of moist, for 
the excrements of the whole population of London at the 
present time. (See Table I. for particulars.) But, while on the 
one hand the ejecta arc not entirely discharge into the sewers, 
80 on the other, the numbers take no account of the contri- 
butions from trade, or of the washings from streets. I am not 
acquainted with any data for the estimation of the first of 
these, but the second mav be ascertained approximatively from 
the analytical results of Professor Way. He has found that the 
rain- water which runs from the streets into the gullies after a 
heavy shower of rain, contains about 2G2'G grains of solid 
matter per gallon, of which 113*34 are in solution, and 149'26 in 
suspension. In the case of the granite roads, where the traffic 
is very large, the total amount of solid matter is 813*33 grains 
per gallon, of which 276*23 are dissolved, and 537*1 suspended; 
and in that of the wood pavements with the same kind of 
traffio, the amount is only 39 grains per gallon, of which 34 are 
dissolved, and 5 suspended. (See Tabic II. for particulars of 
these results. They arc taken from the Journal of the lioyal 
Agricultural Society, No. xxxiii. p. 149.) It will be ma- 
nifest from this, that a large cjuantity of solid matter is 
carried from the strr-cts into the public sewers during heavy 
rains. Altogether, it may be said, that the ejoeta of the inha- 
bitants of this metropolis, and the washings of the streets daily 
furnish about 233 tons of solid matter to the sewage ; and these, 
with the trade refuse, are diluted with about 84} million 
gallons of wat«r. (The calculation is on the assumption that 
the water supply is about 6 cubic feet, or 31*15 gallons per 
head of the populatitm, and that the population, in the middle 
of the year 1858, is 2,721,000.) 

The second mode of estimating the composition of sewage is 
founded on the analytical results of its examination at difi'erent 
times and places. These results are given in the Tables III. to 
VII. They show that the sewage which is discharged by day 
from the City^ sewers, contains about 94 grains of solid matter 
per gallon, of whieli 3S are suspended, and 66 dissolved : of 
the suspended, 17 urc orcamc, vmd IV mmtral; and of the dis- 
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solved, 15 are orgranic and 41 mineral. (See Table III.) The 
nig^ht sewage is not so rich in solid elements, for it contains 
only about 79 grains of solid matter i>er gallon ; of which 14 
are snspended, and 6^ dissolved ; and of these 16 are organic, 
and 64 mineral, the organic being distributed very evenly 
between the soluble and msoluble constituents. (See Table IV.) 

The sewage of the Tower Dock Sewer contains by far the 
largest proportion of solid matter. A gallon of it furnishes 
about 021 gnrains of solid impurity ; of which about 890 grains 
are in solution. The chief constituent is common salt— a trade 
refuse of the neighbouring fishmongers. That which has the 
least impurity is the sewage which flows into the Whitefriars 
Dock, for it contains only about 41 grains of solid matter per 
gallon ; of which 14*5 are susi>ended, and 26'5 dissolved. 

Branch sewers, and those which are nearly stagnant, are 
generally very foul ; for the sewage of them contains from 150 
to 500 grains of solid impurity per gallon ; of which from 90 to 
250 are suspended. The organic matter ranges from 20 to 120 
grains in the soluble part, and from 20 to 176 in the insoluble. 
(See Table YIL, sewers of Swan Street, Wormwood Street, &o.) 

Taking the average of all the results obtained in the exami- 
nation of the metropolitan sewers, it may be concluded that the 
sewa^ which flows into the Thames contains about 90} grains 
of solid matter in the gallon : of which about 29 j are suspended, 
and 60^ dissolved: there being about 15 grains of organic 
matter m each of these constituents. (See Table V.) 

As I have already said, a storm of rain does not diminish the 

Sroportion of solid matter ; for although it has a tendency to 
ilute the sewage, yet it washes away so large a quantity of 
filth from the streets, and disturbs so much of the sediment in 
the stagnant sewers, that sewage after a storm generally con- 
tains more than the average proportion of solid impurity. 
Taking 88 grains per gallon as the usual amount in some of the 
sewers, it will, after a storm, be increased to 125 grains per 
gallon ; of which 64 will be suspended, and 61 dissolved. (See 
Table VI.) So that the quantity of filth removed by a heavy 
fall of rain is enormous. 

As to the particular constituents of the solid matter, thev are 
given in Table YII. ; and I have added them, not so mucn for 
the purpose of illustrating the chemistry of the subject, as with 
the view of showing that there is but little expectation of profit 
in the manufacture of sewage into manure; and this is further 
exhibited in Table VIII., where I have tabulated the compo- 
sition and commercial value of human ejecta, as well as of the 
solid matters obtained from sewage. 

The mineral constituents of sewer water are chiefly carbonate 
of liioe and common salt, with small proportions of the alkaline 
sulphates and phosphates. Thej^ are derived from urine and 
from the water supply. The mineral part of the insoluble 
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matter consists almost entirely of the debris of the streets, and 
the detritus of wheels and horse-shoes. These amount to about 
16 grains per gallon ; which, in the aggregate, is as nearly as 
possible 81 tons per day for the whole of the metropolis, or 19 
for the oily. I am not able to apportion the several consti- 
tuents of the 116'61 tons of solid matters daily discharged from 
the city sewers;* for thero is a difficulty in ascertaining the 
precise extent of the area drained, and tnc number of the po- 
pulation ; but by taking t}ie whole of the metropolis, the diffi- 
culty disappears. Then, of the total amount or 488*5 tons of 
aolia matter contained in the sewage of one day, about 152*60 
tons are the ejecta of the inhabitants ; 8r08 tons, tlie pulverized 
granite and iron from traffic on the roads ; 102.04, the saline 
matter contained in the water supply ; and the residue, 152'78 
tons, is from trade and manufacturers. The total amount of 
organic matter in all this is about 215*14 tons ; of which half is 
in a state of solution, and the rest is suspended. 

The physical properties of sewage are peculiar, for when it 
is examined under the microscope, it is found that the clear 
supernatant part contains a large quantity of amorphous 
organic matter, with the iilamonts of various fungi. It swarms 
with animal life, as beaded Spirulina, Vibn'ones and Monads ; 
and soon after exposure to air the higlier forms of infusoria 
api>ear, as, Paramecium, Vortici'Ila, JRoti/era, &c. Besides 
which, it contains small particles of animal and vegetable 
tissues, as the libres of cotton, wool, &c. 

The sediment, which is black and glutinous, consists of the 
remains of undigested food, as muscular iibre, husk and hair 
of wheat, the cells and starch of potatoc, and the tissue of cab- 
bage, and other vegetables. It also contains the products of 
some of the secretions, yellow biliary matter, intestinal mu- 
cous, and the crystals of uric acid and triple phosphate from 
urine. As in the last case, the living animal forms are nume- 
rous; and the vegetable growths are Ossillataria, Conferra, 
Vegetable spores, and numerous Fungi, The animal part is 
composed of the debris of the streets, as particles of pranite, 
flint, and carbonate of lime, with a large quantity of black sul- 
phuret of iron. When the sewage has a very unpleasant odour, 
and is charged with sulphuretted hydrogen, it never exhibits 
much sign of animal or vegetable life, notwithstuidin^ that it 
contains an abundance of decaying organic matter. This is the 
case with the foul contents of the nearly stagnant sewers. But 
when it is diluted with water, and exposed freely to the air, the 
bad odour soon disappears, and the higher forms of infusoria 
are rapidly developed. This is proof of the salutary inlluence 

* The total amount of scwatrc duchargrcd per day In dry weather by the 
city ncweni in 3,355.840 cubic fei't, or 20,316.442 grallons (Haywood, liepnrt tm 
Onufffnfra of fh^ O'/jr Setcfm, AytTil 28th, 1857, p. 10), and these coutain 00 
grains of solid matter per ^lon. 
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of air and water in promoting the less hnrtful kinds of decay. 
I have noticed the same fact on many occasions, when too large 
a qnantity of sewage has heen discharged into a running 
stream. The insoluble matters settle, and do not obtain a 
sufficient supply of air or fresh water, to check the putrefactiyo 
decomposition, which goes on with great activity : an abun- 
dance of foul gas is thus generated, and little or no organic life 
appears. This happens to the black muddy water on the banks 
of the Thames, where the only living things are Monads, 
Vtbriones^ and Fungi, But in the middle of the stream the air 
and water have so completely destroyed the foul gases, that the 
highest species of infusoria abound ! and the same thing may 
be observed in every river that receives the sullage of a large 
town. At first, when the sewage enters the stream, it contains 
nothing of vegetable life but the simplest fun^, then come 
higher forms of vegetation, as Cb»/J?rro, Calothrxx nivea^ Vau^ 
cheria^ &o.. the last being known by its dirty-brown oolour and 
short hairlike structure. Soon after this, as the process of 
oxydation goes on, and the excess of organic matter is de- 
stroyed, higher and higher forms of vegetation appear, and at 
last the AnachariSf Nasturtium, Veronica, and other aquatic 
plants abound; and when these are clean and healthy, the 
sewage is no longer injurious to animal life, for fish will tnrive 
in it. 

£very[one is familiar with the deodorizing power of oommon 
earth : in fact, the graveyards of every city testify of the enor- 
mous quantities of organic matter that can be disposed of 
through its agency ; and no one who has witnessed the rapidlj 
deodorizing power of clay when sewage or night-soil is distri- 
buted upon the land, can doubt its efficacy. The Chinese hayo 
long taken advantage of this power, for they mix night-soil, 
with about one-third of its weight of fat marl, and knead it 
into cakes, which are common articles of commerce. In prac- 
tice here also it is found that a ton of clay will deodorize about 
three tons of the solid matter of sewage. 



2I> 2 



BXCBBHKimTioTrg coitbwi omits. 



i 
\ 


1 


i'll ■■ ■■ 


S 


If 


1 


i-l ■■■■■■ ■■ 


£ 


1 


illllii 


1 


il 


1 


ill!!!! 


3 


1 


!!!l!!! 


? 


II 


1 


il! i ! i 1 


1 




ill!!!! 


5 


n 


1 


niiiii 


" 


1 


itlllll 


1 


■A 


1 


mini 


£ 


1 


ill nil 


i 


i\ 


1 


il ; 1 s ! 5 


R 


n 












1 

1 
1 

■s 

1 


1 

i 



IT STBSBT WASHUCeS. 






iililiil 



i=M-ili 






I ? 



eotis lUTTKK nt crrr asv^sx. 



1 


1 


^tllilliilll 


i 


i 


1 


aililllllli 


i 


1 


S|5ii|l|i!5| 


! 




tlllliSillsl 


s 

s 


■A 

M 
-1 


t 


Elllllllilll 


s 


1 


etfElinilll 


i 


1 




1 


l« 


|! "t -i •tl ■■ 




illH 


p ■sS'SSISS? 




*< 


9 US irCrSKIX 

r-ti'-i-it- 




m 


IpniUiH 


s 


i 
i 

s 
s 
s 

■t 


MMi.llJM 

{ iiiitlili 


1 



aOUS II4TTZB IK CITT OWAOX. 



[!= S S 3 8 ^ 

6r s ; B s S 



:2ssS39saa 



^ S ^S 3 



S2?K8=?5»! 



u- 



11 



£s si 5 55 



llt| 



Ja s s g E 






iSiUS' 



*l 



iiiii 



llih 






t^it St a 



li 



lilMll 



W 



fill 



SOLIDS IX mrXOPOLITUI SKWASE. 





s 


.g23S£ SSS3 a gsisss 


s 


gflSSr. £ ses| 3, =;;|;i: 


1= 


•iivtx 


BHillillllpsiil 


8 


=„„^ 


t:slillllp|:5|ii 


•3 


.^.^K 




? 




■PHOX 




1 


apirtlO 


eKH S £'! 


SS 3BSSS? 

s's ssarsV 
4 ssjssss 


1 


^CBOK 


atiiisii 


lif^ 


JSSSS S SSSS 3 3SSS3S 






iilii 


IssSS S IsSS 1 3 = C-|IB 




1 

1 






liill iiii iliilli 




1 

< 


l"i;'lis — 






\h 


111 


1 



SEWAOB IK "STOUtT" AUD "DBT" mUTIIER. 4C9 



is 
la 

IJ- 
■is 



s - 

I 



^sl^£s Si ^^Is ih%i 






tsBS 



£=i:i58 



gi^-S! 



S3S3SSS Sr?? r ^ 



: S5S : 5 :« : 



^iKili'lT 



I III llillf 



\SiS 



vuseau. o 







,(q»msa 








i 

i 


1 




■winwa 


if ||s||!|S!is:^ 


■PgT 


!!!ls5fl=ll!!l: 


■^aa^wT 


9S^S.SS S81SS«S ITdll 






3,tm«io 


tf|s:5SJ|f£|fl! 


i 

i 

1 
I 

I 

1 


3 




■aV-Minjo 
nnoqna 


= 3Sff£25a;:5a= = S5 






•»PHOPO 




aunqdms 




■PPV 
oMoq'UcnH 










- 




^a.«y 


s 2sasR = s s SKS 5 3 : 




acnajo 


lljisilsiEli??; 


.»Dn^-«i 






r. E3Si = SSi3SBS = 3 


-iitpmjo j«u, 


silsiUr^ilnn 


1 

S 
I 


ii 


ill 


IIM 
ifili 


ii 


1 





-^q«n*i -fA 1 1 1 1 j 


fe i R s L- « = a g - 


3 5 g 5 S S 


iSII 


isllHlli^ 


liiiii 


Sm = 


S 11 ! II! !!! 


HltS; 


II !r 




:Hs!J 


gs!^ 




llilll 


= S 3 S 
S ^ 2 S 


feRSSi5JSB|S 


uun 


? ?° " 


BRSSKsanss 


U 5 2 i: i: s 


& 5 s a 
s i; s s 


assp gs g as a 


? ?ltS SET 

s s; s s s if 




s a « S 3 ? S^S R 




o a ^ •• 


zlilliitii 


mm 


Is !^ 




nun 


i^y 




a 3 s 2 s ^ 


S S : & 

sell 


«|l}l|lil| 


|... = = 


SfJ- 




1 ml 





HinUK EXCBBTA. 



1 jlj Hi^ 


!: ' ':!:! 


1 

i 
1 
1 
s 

i 


ii 1 


5| I tun 


|. 1 


51 E IE!!! 


1 ^ 


?t 1 ?;!!: 


m = 


S5 ? S! 5!s 


ii i 


!; P !!!!: 


V 


1 s 




1 ^ 


• ft S B S i,- S S 


i 
1 


ii ' 


Is 1 1 ! : £a 


i ^ 


56 , : , 1 »^- 


i 


Mir 

ilk 

1 


111 



I 

Ii 

ill 

111 



!I 

I'i'i 

m. 

III 

fill 



PRnrciPii. DEODOKi 



i 
U 

Si 

1 


» 


liiliiil 


1 


mm 


a 


It ltlli 


III 


S-5SSS|R 


m 


: i : il!!l 


II 




i 


I 


Ijj 


111 



Ills I 

flit! 

' .1' 
nm 1 

» .-I M 

I 

s 

it 



i if 

Mlltf 
llli 



ll 

Ml 

ll 

15 



pi 
PI 

I 
I 



t 



I I 

litiliilPini^ 
pilii iliil i l| \ 

mm =1111 1 ti i 

iPiiliillii: 
iilpi iilii i il i 



IH-si ="!=« ? =1 



IB ' 



II 



Li 



1 1 1 i i mm il Ml 



I 



1 1 1 1 1 mm 11 Pi 



l\ 



liiliilliiill 



I 



II 



i I i I i vmi H ill 



II i : I umn U III 



5 ! a a 5 ss-s=!| a| g|| 



li 




oncnisaB or LOKSoir bzwadb. 



I. 



Ill 



§11 

iff 






HI 



l!l 












5|||!,!|8«ljj||ijt| 



|s£il^S-§*li$&5?JiS 



i i 






iti 



I !="! 



III 



UkirUKE OF KEAT COKS17XXB8. 41? 

Ab a i)TOof of the straggle going on between the fanner and 
the Sanitary Boards, I annex the following from one who I 
know is a first-rate farmer. 

I can confirm his facts as to the snperior yalne of manure 
from meat consumers. In the Swiss cantons farmers give less 
for the excreta from Cathqlics than for that from Protestants— 
the former consuming fish, and less meat than the latter. 

" Corporation Farm^ 
" JVhitten, near Ipswich, Jan, Zlst, 1860. 

" Dbab SiBf-^Seeingby the public papers that you are about 
to address the LondonTarmers Club, on the sewage, and deem-* 
inff it both nationally as well as agriculturally a most important 
subject, I trust you will excuse my intruding upon your notice 
certain facts and views of my own on this matter. Having for 
some time been in the habit of collecting the night-soil from the 

Srivies of the town of Ipswich, and applying it to both light and 
eavy land, I can speak with certainty of its efiect. I have 
used it for all kinds of crops, both cereal and ve^table, 
and I have never known it to fail. I have tested it with 
manure made bv feeding stock with the richest food, and made 
in the most careful manner ; also various artificial manures, and 
against blood and the refuse of slaughter-houses— all of which it 
has been superior to, and at much less cost. From an experiment 
I made this last year, I can give you some information as to 
the strenfith of manure from difierently-fed people. I had a 
ten-acre field that came for wheat. I made two bottoms in this 
field of an equal size : on one I carted the night-soil from privies 
from some courts inhabited by labouring people who live 
principally on bread and common food ; the other bottom had 
the night-soil from a large tank belonging to the grammar* 
school, into which all the privies of that establishment empty, 
and which I have cleaned out twice in the year. At this school 
they live upon the best of everything, consuming large quan- 
tities of meat. In the early growth of the wheat I could see but 
Uttie difierence, but as the spring advanced, that portion of the 
field that was supplied with the manure from the school took the 
lead, and grew away from the other to a surprising degree, 
until the greatest novice could but observe the difierence ; in 
fact, I had overdone it, as before the storms came on it was 
high above my head, being such a piece of wheat as is seldom 
seen. It could not have been tried upon a better field, as it had 
been ouite exhausted by over-cropping. 

" About two years ago the Corporation of Ipswich had plans 
prepared with a view to sewer tJie town, as recommended by 
the Inspector to the General Board of Health ; under this plan 
all tiiie properties would have been supplied with water-closets 
from which the soil would have been conveyed to main sewers 
that would have disoharged themaeWea \xl\a ^Ok^^^ tv:r^t^t^ii<^ 
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some three miles down the river, and thus have been for erer 
lost for agricultural purposes, as they further intended to flu^ 
the sewers every day from a river at the top of the town. 

** Myself, and others succeeded in shelving it for the present, 
being oonvinoed that it was neither more nor less than an act of 
insanity. — I am, sir, your obedient Servant, 

" To. Mr. Alderman MeehL Ohables Fisk." 



I would desire to call attention to page 412— human urine — 
•hewing that the dry matter in it is worth £17. is. per ton, 
whilst other portions of excreta are scaroely worth a fourth of 
that amount. 



A^i^nu^y 1800. — I am happy to be able to state that the 
want refened to at page 192, has been sufiplied. By oonstder- 
able exertions, and by voluntary subsoriptions, a very neat new 
church, to hold 500 persons, has been erected at a cost of only 
£1,600. An endowment of £180 has been obtained. Our ex- 
cellent pastor suooeeds in filling the church every 8unday; 
fthowing how much it was needed. A neat parsonage has also 
been erected, and now we hope to erect a school for the rising 
generation. 

August 6, 1860. — I still continue of opinion that Romaine's 
revolving cultivator exhibits the true principle of cultivation. 
Many thousands of pounds have been expended upon it already. 
The jgreat fault in this and other steam-ploughs has been a 
deficiency of steam-power. Why not have much more powerful 
engines^ This has been recently and successfully done with 
Fowler's plough. — (See page 202 anU,) 
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Hating a!wa3r8 contended that Agriculture may be dealt 
with ou the same principles as Commerce, I make no apology 
for appending to this work the following liecture on the Prin- 
ciples which ensure Success in Trade. 

OK THS PiaNCIFLES WHICH ENSUES SUCCESS IK T&ABX.* 

Value of Confldenoe.— Every elfect baa its eaate : of eonne there Is 
>ach a thing an chance, or lack, which you may illustrate by a prize in a 
lottery, or a 16 lo,ouO legacy from some one frtim whom you never expected a 
Bhtlling ; hat these lire exceptions — not the rule. Now, if we were about to 
erect a house, a wise man would take care to place it on a sound and solid 
foundation— the higher and larger, the wider should be the basis. In my early 
career I remember asking myself this question :— Why do customers change 
or transfer thrir favours ? Mot because they are satisfied, but because tbcy 
have lost confidence. The remark applies equally to the merchant, manu- 
facturer, shipowner, or trader. I do not, however, intend in this paper, to 
enter upon the causes of commercial success or fatlare, although, firom 
having passed the first eleven years of my career in Uie service of an eminent 
mercantile firm, I have my opinions upon that subtject. There is no tie so 
strong in worldly matters as seU-interest ; therefore, if you act with integrity 
to your customers, if you have the ability to obtain and place before them the 
article they require, with the necessary accompaniments of civility, attentico, 
and good feeling, yon win their conifidence arid connection. What an im. 
portaiit word is that said eo^fidenet ; it reminds me of the compound multipU- 
cation of the horse-shoe nails. l<et me illustrate it. How frequently have I 
observed, in my early career, at my counter, the eager and buoyant school- 
boy buyinr his first tthilUng penknife. *' Is it a good one, Mr. Mechi ?**— 
** Yes ; I'll exchange it if it does not snit you." Ah ! that penknife, it pleased 
him. He grows to the bearded youth : he must have razors— he remembers 
the penknife. He falls in love— *Us natural to fall in love— a work-box for his 
intended. He gets married— *tis natural to get married— he muAt have 
cutlery, and marriageable accompaniments. So, yoa see. the good penknife 
won his confidence. We have his friends, all Wia friends* friends, as a com> 
pound mulfiplication of continuous recommendation. 1 have always fonnd it 
advantageous to treat my customers with the utmost latitude of liberality In 
regard to their exchanging, or even by returning the money for any artieie 
not approved. In fact, I say to them, " Do here as you would in your own 
house i please yourself if you can.*' Thus liberality begets liberality. I have 
seldom found it abused— except occasionally by a churl who ia neither satisfied 
with himself nor anybody else. A rigid and prompt attention to Jobs, or small 
roatterM, is very essential, and too often neglrcted ; and yet castomers are as 
often offended by these neclects as by more important ones. Now, this coo- 
fldence is a very pleasing luid profitable coucluniuu tu airiveat { but, before wt 
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attain it, let ns ecc what has to be done. I will briefly paM in re^ew, aii£ 
dispose of tiie young man who ptayi ont late at night, who K^ets up late in the 
niominfc* who waits on Providence, with his hands in his pockets, hoping for 
cuHtonten : his wbidows nnclcaned, his bhop-frontage unswent, his wares 
undasted, and his general pcr&onnl appearance in harmony witti his other 
mismanagement ; his orders pn>cra»tinatcd, and his business (his cuatomera* 
wants and wishes' made, in fact, subservient to liLi ease or to his pleasures. 
His time of performance will be short— if dependent on credit, pery short- 
Anxious and observant creditors grow nervous and pressing— the 1^ of the 
curtain is illustrated by an auctioneer's sale-paper, and we shall see on 
the shutters, in dark and significant characters,— "This Shop to Let.'* 
His unfortunate servants and dei>cndcnts, if he has any, are launched on tht 
wide sea of competition, possibly infect4Ml by his bad example — he himself 
sunk one important degree in the scale of social degradation. *Tis a painful 
picture, I have too frequently seen it ; 1 pray you, avoid it. Well, as I said before, 
in establi$-hing a new busineiv, rcmemher that you are on your trial. In first 
transactions you will be cIoKely watched, and not easily forgiven. Confidence 
is a plant of slow and careful gn>wth y but when yon have tlie confidence (tf 
the public, again remember it may be lost. If, in full reliance on this con- 
fidence, you relax in those f>ound prlnciiiles which obtained it, you must 
expect a retributive re-action. Your old friends, your customers, will com- 
plain, and perluips hope and believe the first offence arises fl^m accident; but 
they will never forgive you for a second abandonment of Just principles. In 
order fully to succeed, you must be a perfect Judge of your business. I mean, 
you must iiavc taste as to a pleasing form and pattern, a rigid obserrance of 
quality and finish, an acute perception of price, and a conviction that U^ 
prices diminish demnnd, whilst mr>derate charges increase it. 

The Accumulation of old Stock (a fearful t«rmi ruins many a 
tra(lc>man. Iiir> taste and judgment are inferinr to those of his customers ; 
they reject the untemi>ting, tliitugh oft tendered, and consequently, old- 
fnHtiioned or deteriorated article. A great evil attends thi^. The buyer is 
(lisappointeii ; he purchat>es from a more able and successful contemporary, 
who prolrably secures his custom in i)erpetuity. Before I leave the old-stock 
question (and we must all occasionally have a little:, remember to watch a 
hnnKing article : it may be much approved, but appear too dear in the public 
vifw. If you are assured of this, rc<luce the price at once cither to or below 
CDht price, nnd avoid the pattern for the future. Every wise man will teke 
stock of his goods at least once a year ; he will value them, if well bought md 
in g-)o<l saleable order, at cost price j but if old or unsaleable stock, the value 
at which they could be then bought should be then taken to exhibit the real 
state ol his affairs. 

I once knew an ironmonger who considered he had a large surplus, but 
failf.-d. On ail examination of his rtock, it was fonnd principally to consist of 
gooils purchased years before at prices far above those of the day. He always 
took stock at its first cost, and endeavoured to sell acconlingly. His trade 
diminished, and he became poor in faett though solvent in fiifurea. The 
onleriiig of fitock, and its classifications, are matters seriously afRecting jnor 
success ; I have known a good many young tradenraen with brilliant prospects 
ruined hy want of a proper system. If you have a reputation for intq^ty 
and industry, competing manuf^turers will be most pressing and bland in 
persuading you that everythitig they have is most saleable. Each one will 
urgf his suit, hoping to exclude his competitor. Here is your great danger. 
Young beLnnnt-rK are apt, naturally enough, to be too sanguine and hopeful: 
but rcmeniUT (until you have aHcrrtained your average weekly or monthly 
sale) to err on the safe side by ordering too little rather than too much — ^yoa 
can always add to them when necessary. When the period of payment comes 
round, the hyren and soft voice of persuasive eloquence will be exchanged for 
the stem tone of threat or remonKtrance : if, finding yourself over-stocked, 
you arc unpre|)arcd for payment, the suppliers wdl say—*' Sir, it was jNwr 
duty to know what you wanted, ours was to endeavour to vend oar mana- 
facturcji.*' As 1 consider tliis part of the question a vital one, pertiaps yoa 
will excuse my enlarging uixm it in detail, by stating the result of my praraoe 
anil experience ; ai\d here afsaiu I mu«t impress a rigid attention to Dooktnf 
CFeiy article sold, its soil, i\a piVce, \h« ^«ft>ii3 , xaoKft^oi's « axA wDEBAalvBaant 
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'€f your takings — and comparing them with the sales of the same periods in 
past years. These are the bases for your stock calculations. If yoor business 
to an uniform one, the amount of your orders should be the amount of your 
aales, minus the profit. The Jimitatton of a monthly amount will be a useful 
check— and you should have a book in wliich you will enter the articles 
ordered, their prices, and carry out the amount as correctly as if you had sold 
the goods on credit— this will form a check on the invoice when it comes in, 
and yon wiU see also, in good time, whether your supplier has accidentally or 
intentionally sent you in more or different articles than you ordered, which 
■ome are apt to do. 

But suppose you are satisfied about th» amount yon should order, the next 
and equally important consideration is the classification of your stock. The 
public are very good Judges of what suits them, and genenUy leave you an 
Abundance of what they don't want. It may be eiU]^ in quality or price. 
Let me illustrate it. Supposing my usual stock of work-boxes to be jfi'SOO. 
Befbre I ordered or manufactured, I should take stock of those in hand in 
riassiflfd columns of jfricea as well as styles and qualities. Because if I did 
not, it might happen that I had three times as many as were necessary at jtf 10 
each, and yet lose and offend several customers who wanted them at aflrs eadi. 
Still I might have my usual amount invested in work-boxes, but it was 
neglectAilly and improperly classified. I speak of these matters from ex- 
perience. A wise tradesman will endeavour to allot his capital in fixed 
amounts to tlie various branches of his trade, with a view to his own oon- 
▼enieni» and the wants and wishes of liis customers, and this is no easy 
affair in an extensive trade, particularly where there are firequent changes of 
fisshion. Take especial care never to be short ot the running or evexy-day 
article. 

Attraction by Display.— Experience has taught me, that with til aiti. 
des of luxury or taste, it is good policy to devote a considerable portion of 
your capital to plate-glass and elegant cases. However beautiftd a young 
lady may be, she must be seen to be appreciated. I have, therefore, as fiur as 
poMible, discarded drawers and boxes, and substituted the visible for the 
invisible. Tlius, whilst you are busily engaged, your customer's eye may be 
attracted by some object which presents itself to view, whereas, if immnzed in 
a drawor, no such pleasing result could take place. 

All counters should be of plate-glass. When money was of great value to 
me, I began with so many feet ctf glass counter, and careftiUy noted how 
many things were sold, merely owing to their being visible and attractive. 

Tlie result was unmistakably in favour of the operation, which I have ainoe 
carried out to its utmost limits. 

Again, with shop-fronts ; the absence of little panes and crossed bars to 
most conducive to success and attraction. 

I am now nearly fifty-four years of age, during twenty-nine years of whidi 
I have conducted my Leadenhall Street business. Before that, the first ten 
years of my servitude was as clerk in an eminent mercantile firm. At thi^ 
early period, as I walked every morning from the west-end to the city, I wae 
forcibly struck with what was then the almost only elegant shop-front in 
London, I mean that of Mr. Everington, on Ludgate HUl, which then, as 
now, was resplendent with plate-glass and loolung-glass. That shop-front 
made a deep impression on my mind, and educed a series of calculations most 
conducive to my success. 

In fkct, a philosophic stroll through London wiU present to the acute 
observer ample materials for estimating tiie probable fUlure or auooess of 
mMiy shopkeepers. 

CleanJineBS.— Above all things, in our dirty dtj, to deanUnesa. It will 
pay you, in a fancy business, to wash down your front once a mcmth, and 
re-paint the whole outaide once a y^u", which to my practice. Of course the 
outside, so far as it can be reached, must be washed down every morning— 
the windows cleaned every day. Some of our drapers* shops are good 
examples in thto way. It need hardly be said that the personal appearance of 
the shopkeeper and hto shopmen should harmonize with the other arrange- 
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flappoelnir that, m I hAve recently done In a new entablitbmentt yon 
40*5,000 ill fitting and oniammtatlons ; yon shnuld charfro 10 per cent, per 
annum (or j6r&00} to yoor trade expense account before you take yoor net prnAt. 
Thus the ootlay will be all repaid within ten years. You thiu estimate tfaiao 
asMts each year at a redaction of 10 per cent. 

A nice discretion is required in selecting yoor stock, adapted to the rank» 
condition in life, and means of your customers. Let tliis be a ipolden mle, to 
take care that everything is ^ood of its sort. In illustration, many a hhillini^ 
penknife is ruined because a farthini; in saved in the steel of the blade. Tliis 
is bad economy ; 'tis in your power to stimulate and improve art by encourage 
ment, whereas a constant nibbling* at prices, with a view to ctwaptiess, has 
often a reverse tendency. Beware of over-trading' ; it has ruined tbouMand% 
flrom the humble shopkeeper to the greatest merdhant. However larRe your 
capital, if yon over-trade you are lost. For either by over-stocking, or by 
giving undue and unlimited credit, embarrassment roust overtake you— credit 
is capital if properly used. I would recommend any young man, depending 
in part on credit, to open his accounts with houses of character and c^tital, 
and, at all times, it is highly desirable to transact business only with honouim- 
ble, straiirhtforward people. The relation of business to cspital must depmd 
Tcry much on the nature of the business and the period of return. In my 
own ready-money business I find that each hundred pounds taken weekly 
requires a capital or stock at cost price to the extent of jti^hOO to dr3,noo, and 
that the capital It turned over twice in the year. A man may be ruined by 
having too much business ; that is, a basiness disproportioned to his capital. 
In busiiiess as in farming, the concentration of capital rather than its diffu- 
sion is desirable. For instance, on a well -stocked shop the rent may be 
diminished one-half in comparison with a half-stocked shop or farm. If yon 
give long crcdib*. and have not a large capital, yon must, to be safe, take 
longer credits than you give. In all trades, particularly if extensive, take 
stock annually at least, with an account of all yon owe, and all owin^ to 
yon, keeping a separate account ot your i)ersonal or private expenditure, and 
bear in mind that, without being miserly, *tis consistent with comfott and 
independence to spend rather less than you get. Whilst it is your duty to be 
punctual in your own payments, *tis equally sound policy to collect at regular 
and stated periods the debts owing to you. Accounts do not improve l^ 
keeping, and no honest man will object ti> pay when called upon, when in his 
power. Remember that this is a wortd of vicissitudes and changes, and that 
a good debt now, may, by force of circumstances, be worthless three months 
hence. 

Finance Department.— A perspective and prospective arrangement of 
yoor financial aflairs ia quite as requisite to you as the Chancellor of the Ex- 
chequer's Budget is to the nation. You will, therefore, have a diary (Letts* is 
a good one), and divide each month into weeks, entering carefully your 
acceptances and various responsibilities, such as rent, wages, itc. itc, and an 
the other side your probable weekly receipts. It is very desirable not to take 
too sanguine a view of the in-comings, but rather to leave a margin for 
casualties or disappointments, which mu&t occasionally take place. If yoa 
are known to be honest, flrugal, and industrious, and deal with respectable 
llmts, you can generally make the time for your acceptances tally with your 
returns. It is be^t to be on the t<afe si<le. When you become a man of capital, 
you may purchase for cash, and take the extra discount then allow^. 

Fire Aasuranoe.— I should hardly venture to allude to the propriety 
of insuring a^nst fire, but that the statistics of fire offices show too plainly 
that a vaf-t proportion of property in this kingdom is uninsured. 

Not to insure is neither honest to yourself or to your creditors. 

Ck>llectlon of Accounts.— There is nothing which causes greater looa 
to a tradesman than an arrearage of book-keeping, and a neglect of regulariy 
oollecthig accounts. 

CmX what it may, make it therefore an inflexible rule to have your books 

posted up daily, and your quarterly or other accounU sent out at the axact 

period. Then comes the diflSculty of collection. You may have to call twenty 

times or more ere yoa meet wvlYvjovvx debtor \ so^ do not depend on the carnal 

use of one of your shopmen, 'bol A«vcte % «\)ftKJA& xkccA «xA vcxwxGwtatjhe 
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takfaii^ can to employ an honest regralar man. HavinircoIIeetadjrooraecoanta, 
tske care to enter them as paid. Nothing gives more offence to a costomer 
than an application for a paid account. 

If you have doabtfol or bad debts, transfer ttiem to a separate book, and 
don't evtimate them hi your assets. 

Painful as it n?ay appear, still it is tme that the hard and rigid ezacter of the 
settlement of accounts gets best paid. The good-natored m too-eaqr creditor 
generally comes cff second-best. 

If your business is done on credit, take care to diffase yonr accounts, and 
not have too many eggs in one basket. Taking people as you And Uiem, theie 
is an excellent average of honesty and capability, and a small percentage of 
loss { but there is a desire with the worthless to get largely into debt. Thcse- 
fore follow the rule of average practised by the l&e and lue insurance offices, 
who will never exceed a (^ven sum upon any risk, however tempting. This 
role will hold good in almost every business. 

*' Order is Nature's first law," disorder an infttogement of it. A place for 
everything, and everythhig in its place, tends greatly to ^e economy of time, 
whidi is, in fact, money. Unless you have a flxed and permanent reskloice, 
properly numbered for each class of articles, yon will be frequently ordering 
that which you really don't require, and of course occasionally lose the sale 
of what you have misplaced. If I sometimes pounce on the weak points of 
agriculture, I roust also say that I cannot help seeing many sad mistakes in 
trade. I wonder how many thousand pounds'-worth of time is daily wasted 
to England by tradesmen running or sending about for change ? It is a rule 
in my establishment to provide every morning a permanent sum to aovereigMa, 
half-sovereigns, ftve-shillmg-pieces, half-crown- pieces, shilhngs, sixpences, 
fourpenny-pieces, pence, and half-pence, all classifled In divisional bowls* so 
that the cashier can give change with the smallest possible detention, dtiier 
to himself or the costomer. It saves much breathless haste, delay aaod 
disappointment. 

luoLOwlecUca of Ttangnagea.— During my early days no such hMlltaftkNH 
as these existed for the acquirement of knowledge. Fortunately for me^ a 
ktod and foreseeing parent enabled me, by a residence abroad, to gato a 
knowledge of ttie French and Italian languages. That knowledge has, I 
assure you, been very pleasing and beneficial to mej and I struu g l y feeom- 
mend yon to avail yourselves of the opportunity presented by this exoeUent 
institution to acquire toe continental languages. 

Adrertiains.— ADow me to say a few words on the subject of advertising, 
because I thtok there is a false delicacy amongst some people on this matter. 
In my optoion advertising is a legitimate means of making known the wants 
and wishes of both buyers and sellos { whether they be for an estate worth 
half-a-million of money, or for a pafar of " Mechi's best razors." It is ma«ly 
maktog an extension of yonr shop-fhmt to the newspapers} whether the 
article be seen there or to the window, to both cases its qualities remato to be 
tested. It never can answer to advertise a bad article. By advertlstog a 
good one, yon extend your connection, which might otherwise be limited by 
ttue number and dass of people who happened to pass your door, and their 
connections. For my own part, my spirit Ukes a wide range } and I remember 
once receiving an order thnnigh the Hudson's Bay Company, from poor lir. 
Simpson, to his Polar expedition, whilst almost at the same time 1 was siqiply- 
tog a missionary from the Sandwich Islands. 

Havtog devoted the last ten years to agricultural pursuits, I have been 
occasionally asked, ** How do you feel comfortable away firom your business ?" 
I reply, *' 1 receive daily the followtog statement of my aflhirs flnom my old 
and faithful servants." I quote it ; it may be usefal to similar cases. 

** Date — Goods ordered — Goods brought in — Farm account—Private account 
— Goods paid for— Trade expenses— Amount taken this year— Amount taken 
last year— Cash to hand— Banker's balance-^Letters from — Persons absent." 

Tlie choice of your servants or dependents is a matter of serious conse- 
quence to yonr wtifare. Conduct, character, and capability, are essentials i 
but it will require an observant discrimination to detect and apply thdr lead- 
tog or excelling characteristics. You will select method and regularity to 
your bookkeeper ; decision, observance, and discn^on to your buyer.; a bland 
urbanity, with persoaslon, to your seller. Whilst ^tya «£«&! tcn(B.xSBi^\aBasBB&cME% 
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of TOOT establishment a rigid otwenrance of order, propriety, and decoram, 
treat tiiem with that Idndness and esteem which their good condact so jortly 
merits ; encourage a feeling of manly self-dependence, and promote their 
comforts and amusements. In fdsrmer times, when there were few or no 
literary institutions, the members of my establishment contributed to a book- 
fUnd — founded, of course, on some donations tmm myself. Even now I con- 
sider it my duty to provide them d^y with the leading Journal of Europe, 
that their hours of refireshment mi^ be brightened by the beams of intelli- 
gence. A reciprocal good feeling cannot be too much encouraged. An ooca- 
^onal contribution to a festive and rational meeting forms a happy relief to 
^e cares and anxieties of their daily occupation. 

The Necessity for BeGreatioxL—The very term recreation is expres- 
sive of the wear ana exhaustion caused by inccuant i^tpUcation. In the early 
years of my career, with a very limited capital and a desire to grasp at better 
things, my anxieties and apidication were intense and overpowering, and 
produced Uiat mental exhaustion which is most unfavourable to suooesa. In 
those days there were no railways, steam-boats, or ready means of getting 
quiclc and cheap transit ; I therefore ventured to keep my horse and gig, and 
found that one hour's escape from the impure air and exdtemeni of the d^ 
was a most proAtable restorative. 

With this impression stroi^ on my mind, I have never had any doubts about 
the beneftta of eaxty closing, or an occasional half-holiday. 

When yon have made money, you will find that every man 
has his hobby. Mine was to improve the landed property 
which I had bought. The discussion of the principles of that 
improvement involved me in a very tornado of opposition, but 
at the same time introduced me into most agreeable and intel- 
lectual society. Things have settled down now, and we all 
seem to be agriculturafly agreed that the people of this country 
have a powerful gastronomy, which must be attended to, and 
that we must, by improved means and increased capital, compel 
mother earth to give up to us her most ample treasures. 

Some dangers, nowever, beset a public man — for such I sup- 

Sose I may in some degree now consider myself. Scarcely a 
ay passes without some appeal, some tempting offer b.y san- 
giime patentees, who only want you to bring out their inven- 
tions, or some offer of a directorate which is to make one's 
fortune. Happy is it if you are enabled to encase yourself in 
the armour of content and moderation. 

In conclusion, if the Almighty has blessed joxl with talents 
and with success, remember tnat those precious gifts entail 
upon you the moral responsibility of a stewardship, that you 
may administer of your superfluity with kind feeling and dis- 
crimination to your needy, sick, or less fortunate fellow- 
creatures. 



^*1 



INDEX. 



Accounts, eolIecUon o^ 4S9. 

Aemge oonsnmed by nnn bones, S50. 

AdveitisiDf , system of, 493. 

Acricvhiuml catecbism, addressed to 
DesTy-Und fsnners, 310. 

AKrieuiturml College. 100. 

Africultund demoiraliBatioii, S90— S31. 

Africolttuml educmtion, 11, SO. 

Agricultural ImproTenBcnts, speecbes 
deliTered by Mr. Medki on, 107 et 
seq. { beneficial cffscts of, 114; ne- 
cessity of, S04, 306, 9S1, 2iS { signs 
of. SS3, a«4. 

Agricultural Improtrement companies, 
S7, 37, 40 ; their moral and social 
bearings, 90. 

Agricultural inconsistencies, 01 . 

Agricultural instruction societies, 998. 

Agricultural leases, 57* 

Agricultural macbioery, 130. 

Agricultural meeting at Drayton 
Manor, 199; Mechi's speecb at, 123. 

Agricultural position ot Mr. Mecbi 
reriewed, 170 1 bis balance-sbeet, 
183. 

Agricultural possibilities, 170. 

Agricultural power, 900. 

Agricultural statistics, 105 ; of Eng- 
land, Scotland, and Ireland, 300. 

Agricultural ricissitndes, 908. 

Agricultura, eridences of tbe back- 
wardness of, 9; profit in, 19; im- 
provements in, 90, 30, 38. 107, 1 14, 
904, 906, 991, 994 ; general relations 
of, 36 ; of Norfolk, 190 ; changes 
likdy to be produced bT steam- 
power, 144 ; on the profitable appli- 
cation of town sewage to, 103, 104 ; 
general practice of, 170 et seq. ; 
atatistica of, 910. no ; literature of, 
991; the difllcult question how to 
get the best returns, 904 ; compared 
with manufaeturea and other indus- 
trial occupations, 919, 914, 906; its 
graat importance, 916 ; adrantagea 
of steam In, 981 ; British, 989, 983, 
844, 347 ; application and effeeu of 
town sewage on, 344, 383; more 
manure, the great want Ot, 847; 



Chinese system of, 375 ; Baron Lie- 
big's trestise on, 370. 362. {See 

FAmMING.) 

Agriculturists, want of scientific edu- 
eation among the, 110; general 
principles to be studied by, 190. 

Animals, will they pa? for purchased 
food, 940 ; amount of fat lost by, 303, 
304. 

Appold pump, its powen of drainage, 
315. 

Attraction by display in trade, 491. 

Auchness Virm, account of income and 
expenditure of, 178. 

B. 

Balance-sheets, Mr. Mechi's. 183. 184, 
187, 188, 100, 107. 100, 911,219,936, 
341 ; ohieetions answered, 109; of 
live stock, 100. 313. 

Barley, after mangold drawn off, cost 
of culture, 94 ; value of manura 
obtained from consumption of, 341. 

Bean crop after wheat, cost of culture, 
99. 

Beans, value of for sheep, 7 ; cultura 
of, 10; value of manure obtained 
from consumption of, 341. 

Bitumeniaed paper pipes, 304. 

Boarded fioon, advantages of, 148; 
feeding on, 190, 174 ; details of, ib. ; 
oxen on, 930 ; their importance. 940. 

Boilen of steam-engines, necessity of 
keeping them dean. 04 ; the working 
and burating pressure of, 900. 300. 

Box-feeding, 197. 

Boydell's traction steam-engine, 959. 

Braintree and Bocking, Medii's speedi 
at, 157. 

Brasses of steam-engines. 06. 

Bread, great consumption of by la- 
boums, 101. 

Breed, importance of, in fattening 
cattle, 65. 

Bullocks, fatting of, 50 ; profits real- 
ised by, 937; dipping of, 944 ; piga 
Ky better than, mj ; how they can 
mad«tova<i,M7* 



426 



nroBX. 



Barned elaj, benefit* of, 7S ; ralae tnd 
profit of, Sf i ButMiituted u bedding 
for atrmw, 304. 

Baab'drmins. 43. 

Bujing Bad MlUng, IS. 



C. 

Cake, comparative merits of, IS, U. 

Calves, fatiinr of, ssp. 

Capital, auperfluou*, 35 ; lab'^ar it the 

best, 40; value of in agriculture, 47 ; 

•meant required br a tenant, 57 ; 

for farming. SdO ; dispnaal of, 207 » 

amount of required by tenants per 

acre, 96i ; how to farm profitably 

with little, aOl. 
Carbon. aTcrafie amount of voided ercfj 

twent j>four hours, 404. 
Carlisle, Iferhi's speech at. l6o. 
Carrots, value of manure obtained from 

eonsnnpiion of, S41. 
Cart contn*ver»y, 334. 
Cattle, on f4ttentnft, 63. 54 ; of North 

Devon, 77, 76 ; agricultural statistics 

of, sog. 
Cattle- feeding, 108, '^73; management 

of, 175 ; costs of, S38, 239 ; directions 

for, 240. 84 1 . 
Central Farmers* Club, Mechi's lecture 

on the advantages of stesm in agri- 
culture. S8 1. 
Cesspools, Mr. Bidder's advocacy of, 

359. 
ChafT-cutting, S37> 
Chalk soils, deep ciritnrc of, 134. 
Cbaacellor, P., on covered homesteads, 

9 ; schedule prepared by, 10. 
Chelmsford Literary Institute, ilechi*s 

lecture read before the. 812. 
Chinese system of agriculture, 375* 
Cirencester, Royal Agricultural College 

at, 888. 
Cities, sanitary and literary Improve- 
ments of, 8 1 6. 
Clay, drained and undrained, produce 

of, S ; advantages of burning. 73 ; 

dradoriting power of, 403 1 burned, 

8<i9 ; substituted as bedding for straw, 

S04. 
Clsy-soil farms, balance*sbeet of profit 

and loa« on, 31 7. 
Clay soils, value of as manure, Sll. 
Clays, want of drainage in, ruinous, 5 ; 

management of, II. 
Cleanliness, importance of, 481. 
Clipping farm-hui ses and bullocks, 844. 
Clover, after tar ley or eats, cust of 

culture, 84. 
Confidence, value of in trade, 419* 
Cooked fond, 147. 
Corn in Egypt, from the Unfa\AO« oi 

CkeNile, a6l. 



Com and eake, eomparativo mcrita of, 
IS. 

Corn-rent, its advantages. 38, 57. 

Cornish boilers, dangeroiu for high 
pressure. SOS. 

Correspondence addressed to the Agrt* 
euitmrut Journal-, 885 et seq. 

Costs of improvemenu, 8; of different 
kinds of crops, 31— y4. 

CotUges, pulling down of, 81 fi ; wretch- 
ed state of in sgricultural districts, ib. 

Cotton manufacture, enomaous extent 
of, 813. 

Cotton-seed, value of the manure ob- 
tained from consumption of. Sit. 

Couch-grass, how to get rid o', 805. 

Covered komeatcada, advantages of, 

170. 
Covered yards, cheaper tkan ordimtfy 

homesteads, 8, 9; schedale of. If. 
Cow-feeding, 873. 
Cropping, enw r ees of, SO, S9. 
Crops, average yield of. IS ; grooa 

of «•!! 



\ 



root, value of, 17} cost 

81—84; rotation of. S71 ; the most 

suitable for sewage aMaufe, SAS, SdS. 

Crosskill's ruUer, 18. 

Cunnington, Mr., his porsoaal cri- 
tiques, tao. 

Cut straw-ckaff, 84«. 



D. 



Deep culture, utility and advantages 
of, 17, 113, 133, Sifi, 847, 885} alter 
drainaae, 178, 173. 

Deep drains, agricultural ineonsistener 
respecting. 61 ; eapcrimcnts in, 1 lOu 

Demoraliasiion of the agricnUnral 
classes, 389— 431. 

Deoduritation of manure, 84ft. 

Deodorisers, quantities required of eadi 
to remove the odour from London 
sewage, and the annual cost ef eafck 
of the materials. 4iS.' 

Deodorisiag power of clay, 409. 

Devon, North, trip to, 76} somU di- 
mensions of the fields, 77 ; the beau- 
tiful caul', 77. 78; its mrana oC 
irrigation, 78; Lord Poriescue' a im- 
provements, lb. ; his lordship's hoaae 
faro, 81 ; imprtivenMnts on Lord 
Ebrington's farm, 84. 

Display in trade, attraction by, 481. 

Ditches, inutility of, 817* 

Drainage, want of in days, rabioua, 5 ; 
at l^ptree-hall farm, SO ; atyle of, SI ; 
of heavy land, 40, 48; theoe*ea oC 
ib. ; bush drains, 48 ; spring drainia 
43 ; of surface, 50 ; subMMliog after, 
51; trial-holca in, 110; coats of; 

eft, Uttt, Vb, VI \ 
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StA; aliftllow drainii, 931 — 233 ; gene- 
rml remarks nn, V55 ; praciic«i rxpe^ 
riroenU, 850; »ubterran4-an, 280; 
effected bj •team, 29a, 203. 315 ct 
■eq. 

Drainage of towni. Bfr. Bidder's re- 
marks on the, 359 — nftte, 

Draioa, deep ones, 61 ; d^-rails reiipect- 
ing, 67 ; que»tion of drep or shal- 
low drainage, ih. ; on digging a 
drain, ib. ; cost of. 6ii ; sites of pipes, 
00 ; stoppages of, 70 ; philosophy of, 
ib. ; need ot depth in ii.aking, 71. 

Drajton Manor, agricultural meeting 
ar, 122. 

Dung, liquefaction of. 01. 

Duog-beaps, making of, 245. 

E. 

EarlT sowing, 05. 

Earth*hurning, advantages of, 800. 

Ebrington, Lord, hia agricultural im- 
provements, 84. 

Economy in farming, real test of, 3. 

Education, agricultural, II, 30, 158. 

Education, scientific, wane ot, among 
agricuirurints, 110. 

Egypt, fertilisation of. from the orer- 
flowing of the Nile, 301 . 

Engineering consideraiions, 308. 

Engines, fixed or portable, 203. (,8te 
StbaM'Enoinbs.) 

Entail, law of, 118. 

Eases, Earl of, hia experience with 
Watford aewage, 370. 

Estates, management of, It; mon- 
strous arranireraents of, 81 7. 

Ewe, Hampshire down, coat of its 
keep, 304. 

Excrements, average amount of. voided 
every twenty-four h»urs by each indi- 
vidual, 404 ; their eonstituents, ib. 

Excreta. (5ee Hi7m«i« Ezckbta.) 

Expenditure of a farm, )0. 

Expenditure and income on farming, 
843, 343. 

F. 

Fkccs, average amount of, voided every 
twenty-four hours. 404. 

Farm, gross expenses per acre of its 
culture, 34 ; qtiantity of imn used 
annually on a, 253 ; the various iron 
Implements in use, 254 ; culture of a 
heavy.Iand one, 200 ; bow to malie it 
pay, 310. 

Farm-buildings, economy of, 150, 173. 

Farm- expenditure, 10. 

Fftrm-borses. minmanagement of, 14; 
treatment of, 43 — 10 ; weekly cost of 
their keeping, 40 ; treatment of, 1 72; 
dipping of, S44 ; aexeage conaumed 
by,8M. 



Farm-Iaboarer«, 13. 

Farn;. profits, illustrations of, 111,200; 
influence of sewage - manure on, 
351. 

Farm-residences, their influence 
the choice of a tenant, 300. 

Farm valuations. 3f. 

Farmers, British, how they would 
benefit by town -sewage, 340; com- 
fort and profit for the, 308. 

Farming, bow to cany it on profitably, 
1 et seq. ; essential preliminaries 
to, 8; good and bad, 4; details of, 
38 { statement of gain or saving, 
83; general expenditure, 34 ; ac- 
count of income and expenditure of 
average mixed-soil farm in Suffolk, 
177; of Auchness Farm, 1/8; capi- 
tal for, 20 > ; disposal of, 207 ; capi- 
tal required per acre for, 8*^2 ; how 
to farm profitably with little capital, 
204 ; exhau!«tion of, 273 ; British, a 
loss, 274, 322 ; prospects from an im- 
proved system, 323; economics of, 
331 ; Mr. Mechi's expenditure per 
acre, 34*i, 343 ; income on. 343 ; 
Baron Liebig's remarks on. 908, 374, 
370 et seq. ; Mr. Mechi's advice re- 
specting, 800. 

Farms, advantages of draining, 900 ; 
irregular forms of, 817; small or 
large ones, 205. 

Fattening cattle, 53 ; use of warmtk in, 
54 ; mode of feeding. 65 ; import- 
ance and condition of breed, ib. 

Feeding of caUle, 6ft. 175, 108. 873; 
cost of, 103, 838, 230; directions for, 
840, 341 ; a profiUble way of, 340. 

Fences, removal of unneceasary ones, 
880. 

Field operations, Mechi's prices paid 
for, 30—84. 

Finance department, importance of the, 
in trade, 4*28. 

Fire assurance, 428. 

Flue boilers to steam-enginea, 848. 

Flues of steam-engines, necessity of 
keeping them clem, 04 ; strength of, 
300. 

Food, of live-stock, 45 ; of the labour- 
er, 101 ; our powers of increasing, 
804 ; will animals pay for purchased, 
846 ; estimated value of tke nsanure 
obtMned from the consumption of 
diflterent articles of, 341 ; effect of a 
short supply in diminishing popula- 
tion, 347. 

Foreign competition, 181* 

Forking of land, 105 ; practice of, 240 ; 
cheaper than ploughing. 85S. 

Fortescue, Lord, bis a^^ntouitond im- 
provements. 78. 
10S. 
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Furnaces of •tetm-enginet, Ml, S09* 
Furrow*, open ones, S32. 

O. 

Garrett** hor«e-hoe, S20, S31. 

Gentleman farme% 183. 

GraM, permanent, 4S ; eonstituents vf, 

834 ; eultora of. 33S. 
Grata lands, profitleaa farming of, on 

undrained graa* land, 810; bow to 

make them paj, 818; profitable ap- 
plication of aewage to, lb. 
Green cropa, ralue of, 17 ; oae of, 170 ; 

how to get the beat return for, S06 ; 

how ahould we consume them, S7S* 
Gmbbing woods, S68. 
Guano, amasing importation of, 814 ; 

does it paj, S40 ; bcnefita of, on a 

poor farm, ^4. 
Ontt»*percha pipes used in irrisation, 

go ; summers sun and winters frost 

to be guarded against, ib. 



H. 

ITadleigh, Ifechi's speeches at, 110, 
138, 147. 

Halkett's guideway stoim cultivator, 
880. 

Hampshire-down ewe, on the cost of 
its keep, 304. 

Hand •hoeing, prices paid for, SO. 

Harrest wages, 81 . 

Hay, doTcr and meadow, Talue of 
manure obtained from consumption 
of, 341. 

Hajmakinff, prices paid for, 91. 

Heavy land, drainage of, 40, 48 ; dura- 
bility of manures in, 189 ; bow to 
improve cheaply. 370 ; questions re- 
specting, 871. 378. 

Heavy-land farm, culture of a, 800. 

Heavy-land farmera, agricultural cate- 
chism addressed to, 319* 

Hedgerows, 1 18. 

Hedgerow timber, 347. 

High - pressure steam-engines, 803, 

303. 
Hobby, every man has his own, 484. 
Boeing, deep and clean, thin sowing 

dependent on, 68. 
Home farm of Lord Fbrtescne, 81. 
Home investments, 30. 
Home wanta, 109. 
Horse and steam-power, comparative 

value of, 888. 
Borse-boe. Garrett's, 391. 
Horse-hoemg, advantages of, 380. 
Horse-keeping, 43—40, 810. 
Horse-power ni steam-engines, 00* 
Horses, management of, \4; txeat- 
meat of, 172 ; clipping of, »4i% ac». 



age consumed by, SSO ; agricultural 
statUtles of, 309; feeding of, 390. 

Borsfall, Mr., on straw, feeding, &e., 
970,977.««O. 

House sewage, value of, 17. 

Human excreta, how much dry solid 
matter is thore in the daily ezereu 
of the metropolis, 954 ; how many 
acres would it fertilise, 935; value 
of, 349; of London, 384; table of 
the composition of in sewage, 419. 

Husbandry, alternate, 318. 



I. 

Improvements in agriculture, 6, 90, 
30, 40 ; their moral and social bear- 
ings, 99 ; code of rules for, 38 ; in- 
exhausted ones, 180; necessity of, 
904, 805. 

Improvers, encouragement to, 800; 
miseries of, 308. 

Indian com, value of manure obtained 
from consumption of, 341. 

Induration of the soil, 04. 

Iron used as manure, 10; quantity of, 
contumea annually on a farm, 853 ; 
the various implements in use, 854. 

Iron manufacture, enormous extent of, 
313. 

Iron pipes, 90. (Set Pipbs.) 

Iron piping, quantity of required per 
acre, 360. 

Irrigation, means of in North Devon, 
78; application of, 85, 80; details, 
89 ; iron pipes for, 90 ; the tank, ib. ; 
increasing necessity of, 103 ; profits 
arising from, 104 ; underground, 153; 
power of, 199 ; requirements for, 909 ; 
objections to answered, 949 ; ^th 
sewage, 350, 857 ! effected by steam, 
898, 893, 315 ; of Italian rye-grass, 
330—340 ; from the overflowing of the 
Nile, 301 ; water supply of London 
for Uie purpose of, 304 ; with sew- 
age, 307. 

Italian rye-grasfl, ctilture of, 10; cost 
of, 91 ; irrigated, 330—340. 

*' Jolly old thistles," 108. 



L. 

Labour, the best capital, when em- 
ployed, 40; cheapness of, 1 08. 

Labourer, advantages he derives from 
the steam-engine, 140; his wagea, 
149 : prosperity of the, 180 ; balanee- 
sheet of the, 1 90 ; his conditi<m, 191 ; 
his treatment as regards the Imt of 
settlement, 915. 

liiXM'McnAxkftuence on, 99 ; thdr OMinl 
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Land, forking of, 195 ; tranafer of, 90S ; 
onr predilection for, S18; drainage 
of, 2SS, 231—233 ; kept clean and fer- 
tile by ploughing in green crope, S64 ; 
inezbaastibility of, 302. 

Land-agents, 221. 

Landed property, difficulty of Crana- 
ferring, 119' 

Landlofda, tbeir relativa position, 149. 

Language*, knowledge of, 423. 

Lawrance, John, on the drainage of 
WhittleMa Mere, 315. 

Leases, long ones, 38 ; agricultural, 
57; corn-rents, ib.; amount of capi- 
tal required for, ib. ; terms of, 68. 

Leeds, sewerage of, 397* 

Legal difficulties, 183. 

Lentils, value of the manore obtained 
from consumption of. 341. 

Letheby, Dr., his report on sewage and 
sewage gases, 399* 

Liebig, Baron, on manuring agents, 
S64 i on modem farming, 368, 3/4, 
370 et seq. 

Light lands, culture of, IS. 

Linseed, value of the manure obtained 
from consumption of, 341. 

Liquid manure, application of, 85, 80, 
201 ; value ef, 87 ; cost per ton of its 
application, 89 ; cost of^ distributing 
by stesm power, 390, 391. 

Live stock, treatment of, 43, 45 ; ba- 
lance-theeu of, 199. 312, 235—238; 
sparred floors for, 260 ; the farmer's 
principal source of manure from, 3u9 » 
consumption of root crops by, 333 ; 
account of Tiptree Hall, 327 ; debtor 
and creditor account of, 330. 331. 

Local customs not to be despised, 207* 

Local differences, 150. 

Locust-beans, value of manure obtained 
from consumption of, 341. 

Lois-Wecdon culture, 273. 

London, sewage of, 102, 103, 104, 254 
et scq., 383, 397, 398; iU fscility of 
removal, 103 (see SawAoa) ; milh of, 
150; rainfall ot, 300; water-supply 
of, for irrigating purposes, 304 ; com- 
position ot the waahings of the streets, 
405. 

London Farmers' Club, meeting of the, 
and Mr. Mechi's speeches on deep 
culture, 132; on agricultural ma- 
chinery, 130 ; on farm buildings, 159 ; 
and on town aewage, 103. 

M. 

Machinery, on the use of ia agrieol- 

tnre, 130. 
Malt, value of manure obtained tram, 

941. 
Malt-dost, value of the mamrr otf- | 



talned from the consumption of, 
S41. 

Management, ita meaning, and the best 
mode of, 19* 

Mandiester, Mechi's speech at, 100t 
sewage of, 390 ; population of, ib. 

Manchester Scbooh 214. 

Mangold wnrtel, culture of, 22, 335. 

Mangolds, value of manure obtained 
from consumption of, 341. 

Manufsetures, enormous extent of, f IS ; 
agriculture compared with, 295. 

Manufacturing greatness, effects of 
steam-i>ower in multipljing, 340. 

Manure, iron used as, 10; fiquid, 85, 
80 ; value of, 87 ; cost per ton oif ita 
application, 89; from sewage, 100; 
the most profitable way of obtaining 
it, 127; quantity employed in market- 
gardening, 129 ; general cost of, 101 ; 
from sewage, 200; liouefled, 901; 
non-economy of, 220 ; deodorixation 
of, 248 ; the farmer's principal source 
of, 309; estimated value of, as ob- 
tainable from the consumption of 
different articles of food, 341 ; the 
great want of, to British agriculture, 
847 ; foreign, 385 ; superior in value, 
from meat consumers, 417. 

Manure-making, Mechi's speech on, 
124. 

Manures, artificial, 19; durability of, 
in heavy soils, 1^. 

Manuring, cheap systems of, 18; for 
wheat-growing, 0tf. 

Market-i^rdening, quantity of manure 
employed in, 129. 

Meat, quantity of, made on a farm, per 
acre, 0; produce of, 185. 

Mechi, Mr. Aid., speeches delivered by, 
107 tt seq. ; his lectures delivered he- 
fora the Society of ArU, 150, 109, 19S, 
204; his balanee- sheets, 183, 184. 
187, 188, 190, 197. 199. 211, 212, 
9S5, S41; his answer to objections, 
199 ; his lecture before the Chelms- 
ford Literary Institute, 212 ; his cor- 
respondence addressed to the agri- 
cultural journals, 225 et seq- 

Middlesex sewage, ateam-power for, 
389. 

Milk of London, 150. 

Mine pumps and tubes, 394. 

Money, where ia it to come from T the 
question answered, 59. 

N. 

National agricultural instruction, 128. 
Nile, irrigation from the, 301. 
Nitrogen, averace amount of, voided 

every twenty-four hoora^ 404. 
NoD-drainage, ruin prinapallj CHMOd 

by, 8. 



430 



UTDSZ. 



Norfolk •friealture, 18S. 
North WftUbam, Air. iledii*i apeeeh 
at, 1S5. 

O. 

OntM after tares, prieei paid fnrealtnre, 
SI ; Talae of manure obtaioed fix»m 
consumption of, 941. 

OiUeake, valaa ef as manarc, S80. 

Over-feeding, eriU of, 7. 

Omen on boarded floora, 139. 



Pariith roada. tSQ; miMeanagcmeat of, 

Mtf. 
Parka, baneflted by aewage-manure, 

a6i. 
Paaturee, profitable apj^ieataon of 

town>aewafre to, SIS. 
Peas, Taloa m manure obtainad from 

conaumptioa of, S41. 
Per»onal ai»cua»ion, 8S6. 
Peruvian birdu* dung, amaatng impor- 

Cation of. 214. 
Phosphates, average amount of voided 

every twenry-four houra, 404. 
Pif«, manaaementof, 16 ; proflca real- 

iied bjr, S37 ; pay better tbsn aheep 

or buli«>cks, TtGj ; agricultural atatia- 

tica of, 309. 
Pipea for dmina, siiea of, 60 ; iron onea 

uaed in Irrigaiton. 90; guttapercha, 

ib. ; proper diameters of, 817* t03 : 

rulea tor deiermiiiifi|c the quantity nf 

water discharged throU|ch, 3^3 ; bi- 

tumrniied paper nnea, ^94. 
Ploufcbing. forking cheaper than, 955 ; 

in green crop*, 364. 
Pollarda, 111. 
Population, unemployed, 35 ; neeeaaity 

for **mplo>ing and feeding it. 3iy; 

effecta of ate^m^p'twer in multiply* 

ing, 340 ; reaulu ot a abort supply of 

food in dimmiwhiog, 347. 
Putatoea, question re«pecting, 173 ; 

vslue of manure obtained from eon- 

aumption of. 341. 
Pn^udicca, agricultural, 151, 181, 397* 
Pricea pad by Mr. Meehi for fi Id 

operauooa. 30— M. 
Produce, estimste of, 00. 
PrufiUible farming, 1 ; essentiaJ preli- 
minaries to, 3, 3. 
Profits, of farms. 300; realised by 

bullocks, sheep, and pigs, 337. 
Progress, signs of, 33J, 334 { in the 

future, Si4. 
Pump«va vtrs. 99* 
Pumping power of Cornish steam-en • 

gines, 387, 388, 389. 
Pumps and pumping of steam-engines, 

Pmmp^ aod CnlMi for nlBM.9H. 



Rata, average amount of, ftp. 
Raiaf«U of London, 308. 
Bapa-eake, uaed for feeding, fM; 
value of aa manure, 880 i praflcable 

tiayment if given to sheep and bul- 
oeks, 330 ; a prolttable fecding-stufl, 

333; its fattening qualities, 84UI; 

value of the manure obtained fraai 

consumption of, 341. 
Reapittg-macbinew, u*e of. IS; advun* 

uges of, 350, S31 ; their geiMnlaat, 

858. 
Recreation, necessity for, 434. 
Rivers, wi«e ec<>noiny of, 359. 
Kivett wheat after red wheat, coat of 

culture, 33. 
Ruada of the parish, their negleetad 

state, 329 ; mismana^ment of, S80i. 
Root-crops, deficiency m manuring or 

cultivating of, R ; value of, 17 { OOB- 

sumptioa of by live stock, 333. 
Rotation, four-course one considond, 

307 ; of crops generally, 971* 
Royal Northern Afcncuttural, Meehl*s 

speech at the meeting, 153. 
Ryegrass, Italitia, culture and cost of, 

10, 31, S3d, .H4U. 

8. 

Saffron Wslden, llechi*a apaedhooat, 
130, 148. 

Salt, effect of, in feeding, 340. 

S^lts, average amount of, voided tmtj 
twenty-four hours, 404. 

Ssnitsry boards, terms of contiaet be- 
tween them and sewage companies, 
351. 

Seasons, virisskudes of the, 89* 

Seeds of weeds, destroyed by saturation 
in liquid manure, 89. 

Settlement, law of, 315 ; Its avib, 
310. 

Sewage, equal in value to guano, 315 1 
irrigation by means of, 350, 357 • * 
large revenue derivable from, by tha 
towns, 351 ; Influence of seeraye 
manure on farm profit*, ib. ; how it 
is to be got upjn the Und, ib. ; com- 
dition in which it should he appUed, 
3-%3 ; extraction ot it* valuable elo- 
menta in a dry condition, 353} 
azperimenta on, ib.; how much drf 
aolid matter ia there in the daily ex- 
creta of the metropolis, .154 ; this form 
of application the moat profltabla, 
304 ; quantitv of i'on piping required 
per acre, 305 ; soil* thst would b« 
most benefited, ib. ; French use oC, 
805—307 { Aldermsn llechrs eorto- 
apoadeaee un, Appanoix, 370—418 1 
wymwim ^ Vba '&s9\ Wl 
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Baron Llebig, And others, S70 et 
•eq. ; nature and propertiee of, 399 
^403. 

Sewafe of London. lOt, 104 ; if farility 
of remoTal, 103 ; huw murh dry solid 
matter is there in the daily escrels 
of the entire p<ipu-ation, 3S4 ; how 
inanj acres would it fertilise, S5S; 
cost of appliration, &c., SftS, S&tf; 
by irrigaojn with, our water supply 
will be preserved , 307; will itbea oui- 
ssnce after It has psMod through the 
soil, 358. S'9 ^ Ur. Bidder's remarks 
on,360,30l— fu»<e; computed (quanti* 
tirs of, and its n tensive application, 
877; its composition, 400; amount 
of » lid mstcrr in, 401 ; physical 
properties o^ 40S ; table* of prupor- 
tiooH of solid mstter di<»chsr|ced 
fntmeach of the citT sewers, 40(1— 40.S; 
its composition durinf differrntttates 
of the weather. 40i) ; proportions of 
its different constituenu, 410. 411 ; 
solid matters derived from human 
excreu in. 412; the principal deo- 
derisers for reniuving the odour 
from, 413; discharge of, in dry 
weather. 4 14-416. 

Sewage of towns, value of, I7, 168; 
to what extent it can be profit- 
ably applied to agriculture, l63 ; 
importance of to a|triculture, SOS ; 
applied by steam. 994 ; on a large 
agr.cttltural area, 308 ; value of, 310, 
311; ita profitmhle application to 
poor pastures, 3 18; as it affeeu 
British agriculture, 344 ; its value, 
348, 349; h-iw farmers would benrfli 
^y* 949 ; whrre the movement in its 
favour u tskmg place, 350; BIr. 
Shepherd's report on its application 
to agricultural purposes, 383. 

Sewage and sewage gases. Dr. Lethe- 
by's report on. 3^. 

Sewage companies, terms of contract 
between them and sanitary boards, 
351. 

Sewage irrigation, the Earl of Esaez's 
experience on, 370. 

Sewage manure, its vast importance, 
100, SOO ; cost of pipes lor, 101 ; 
eifect of on woods, timber, wastes, 
ftc, 30t; our parks benefl^ by, 
ib. ; the most suitable crops for, 363, 
803. 

Sewerage of If aaehester, 390 { of Lon- 
doo at eertain periods. t97i S9S ; of 
Leeds, ib. 

Sewrrs, ventilation of, 399. 

Sewers of the metropolis, proportions 
of solid matter disehargea from each 
of the, 406— 4*8. 

of»6,7 fhWnlng 



o', (6 ; profits realli^ by, S97 ; pigs 
psv l>rtrer than, 36/ ; agricultural 
statistics of. 3A9. 

Sheep-keeping. co»t of, 304, 305. 

Shepherd, Mr. G.. his report on the 
sewage of towns for agricultural par- 
potes, 381. 

Siirns of the times, 283, Si4; in the 
future, ti4. 

Smith, Rev. S., hie system of agiicul- 
ture, 973. 

Society of Arts. Mechi's four leeturea 
delivered before the, 160, 169, 195, 
904. 

Soil, its condit'on, 19; its induration, 
64 ; passing of aewsge through the, 
359 ; the chrmiat to be consulted 
ri-apectinff the poorness of, 337. 

Soils, Dr. Voclrker's experiments on, 
311; What would be meet benefited 
by. 316 ; what require deep culture, 
133. 

Sowmg, thin, 52. 

thick, disadvantage of, 65. 

thick and thin, 62. 335; results, 

63 ; early. 65 ; tabular view of thin 
sowiotf. 75. 

thick or thin, general rules for, 

359-961. . 

Sparred floors for live stock, 966 ; their 
superiority. 307 ; advantages of, 339. 

Speeches delivered br Mr. Meehi, luj 
ec seq. (See Contshti.) 

Sprintf draining, 43. 

Springs and nvers, wise economy of, 
359. 

Staiuties of sgriculture. l65. 919, ISO. 

Steam, the main inatrument of our 
manufacturing and commercial pro* 
gression. 918 ; advantages of in agri- 
culture, 981 ; ita huiuanising tenden- 
cies, 982 ; agricultural doubts about, 
384 ; pruola ol its advantages in agri- 
culture, and our present plans, 984, 
SM : irrgation effected bv, 299, 993, 
315 ; town sewaee applied by, 994 ; 
estimates of, 396 ; drainage aa weii 
aa irrigation effected by, 315. 

Steam culture, different mooes of, 286; 
pioneers of, 988 ; a gain in time and 
opportunity. 991 ; saving of food by, 
994 ; warmth of soil gained bv when 
deep, 994; experimcnu and tnala 
in, 303. 

Steam cultivators, 909; Halkett'a, 986. 

Steam-engine, its empoyment fur agri- 
cultural purpones. 92 ; detaila of the, 
93 et acq. ; ita flu- s, boilers, braasea, 
and pumps, 94~97 ; annual costs ol, 
90; Its cosu and profiu, 131, 137, 
145 ; ita profitable applieatioo to 
agriculture, 136; changes it is likely 
to pradnee, 144 } daily wk dooo bf 
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the, 145; eott of a daj*i tibmhlnf, 
lb. ; iu advanUfet to tht Uboarer, 
146; furoacea ot the, S61 ; Boydell** 
traction one, 263 ; on how ainall a 
ferm will it pay, and what haa it to 
do? S9u, sgi. 

Steam-enginea, fine boilera to, S4S ; 
advantage of caat-iron pana, 84a ; 
practical eonduaiuna reapccting, sgs 
— 3U3 ; high-preaaure onea, S03, 3<M ; 
of Cornwall, thear pumping powera, 
3d7> S(i8, 3<H). 

8tcau-pu»er, lU advantagea, 154, iM, 
167, 196 ; compared with horae- 
power, 288 ; great economj of, 202 ; 
effect of in multiplying our manu- 
facturing, commercial, and trading 
greatneaa, 346; for iliddlaacx aew- 
age, 389 ; coat of diatributing liquid 
manure by, 300. 

Stiff clay a, management of, 11 ; sewage 
irrigation on, 365. 

Stiff aoUa, ateam culture for, SOS. 

Su>ck, ahelter for, 5 ; equable tempe- 
rature for, 273 ; a profitable way of 
feeding, 340; old, accumulation of, 

42U. 

Stuck*taking, 10> 

biraw, how lu get the beat return for, 
261 ; how abould we conaume it, 
274, 276 ; why do we waate it, 276, 
2/7 ; burned clay aubatituted aa bed- 
ding for, 304 ; value of manure ob- 
tained from convumption of, 341. 

Straw.chaff, cut, 218. 

btniw-feeding, value of, 276; multi- 
phcauou ot, 277 ; reaulta of, 279* 

Siraw-tood, preparation of, 278. 

bub-irrigatiuu, benefita of, when com- 
bined with aubterranean drainage, 
280. 

8ub»uil ploughing, 125. 

buuaoiiiug alter drainage, 51 ; advan- 
ta^ea ot, 1 J4 ; Alecbi'i mode ot^ ib. 

Subterrauean drainage, 28u. 

Succeta in trade, on tue priuciplea 
which inaure, 419> 

Suttulk, farming in, 177* 

8ummer'a auu to be guarded againat in 
the uie of gutta-percha pipe*, yo. 

Surface drainage, 50. 

Surface furrows, 131. 

Swedea after wheat, coat of culture, 22 ; 
value ot aa manure, 280. 

T. 

Tank, a cheap one need in irrigafioo, 

00 ; amell from the, 09* 
Tare crop after wheat, eoat of col- 
tore, 21. 
Taiim, winter, 348} value o( uuraxa 
obtaiaed from oonnunptiUm oi* M\. 
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Tenant, inflaence of farm residence on 
the ehoiee of a, S06. 

Tenant-right, neeeeaity of, 115, 1 17, 
188. 

Tenanta, thdr relative position, 140; 
capital they require per acre, 962; 
how they may farm profitably with 
little eamtal, S64. 

Thick and thin sowing, 09, S95; re- 
aolta, 63. 

Thick aowing, disadvantage of, 6S ; 
general rules for, 859—961 ; national 
loaa cauaed thereby, 974. 

Thin sovring. dependent on deep and 
clean hodmg, 59; rules respecting, 
69; results, 63; tabular view of, 75; 
should be early aowing on heavy land, 
76; different ezperimenta in, 191; 
ita aaeeeea dependent on ciieum- 
stanees, 841 ; advantages of, 395. 

Thorp-le-Soken, Meehi^s speech at, 
107. 

Thraahing.jgreat dianges in, S88; dif- 
ferent kinds of, 974. 

Tillage, agricultural inconsistency re- 
apccting, 6i ; frequency of, 63. 

Tiptree Hall, view of, 8; annual ga- 
theringa at, 154, 155, l65 ; Mechi'a 
apeechea at, ib. 

Tiptree Hall Farm, 24 ; the drainage, 
SO ; detaila of the farming, 32 ; 
atatement of gain, 33 ; general ex- 
penditure, 28, 34 ; balance- aheet of, 
184; thraahing at, ib. ; live-atock 
account, 327. 

Tiptree Heath, poverty and demorali- 
sation of ita inhabiunu, 230. 

Tithe commuted into a rent-charge, 
917. 318. 

Town-aewage, valae of, 17, 105, 158. 
(See SaWAOa.) 

Towna, aanitarv and literary improve- 
menta of, 210. 

Trade, on the principlea which inaure 
aucceaa in, 307' 

Trial-holea in drainage, 110. 

Tubea, economical onea, 394, 395. 

Turnipa, value of a ton of, 234. 

Swedish and common, value of 

manure obtained from conaumption 
of, 341. 

Twitch, how to get rid of, 965. 

U. 

Underground irrigation, 153. 
Urine, average amount of voided every 
twenty-four houra, 404. 

V. 

Valnationa, system of. 60, 979. 
Voelcker, Dr., his ezperimenta on ma*- 
xnaaVat«««ralVwM«tMds, wa fa i 
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WagM paid bj Mr. Mechi for different 
Unds of field operations, 30—24. 

Waggons, cumbenomeneas of, IS. 

Waahinga of Londbn atreeU, table of 
tbe eompoaition of, 405. 

Wastea and commona, effecta of sew- 
age on, 302. 

Water-companiea of London, 900. 

Water-plaou fed on manurial depoaita, 

ssg. 

Water aupply of London, 383, 384 ; for 
irrigating parpote», S64 ; can be pre- 
served bj irrigation «ith aewage, 

307. 
Watford aewage, eiperience of the Earl 

of Es«ez with the, 370. 

Weeds, growth of, 17; »««<'• ?'• o«- 
jtroyen bj saturation in liquid ma- 
nure, 80. ^ . . , 

Wheat, Talue of manure obtained Irom 
consumption of, 341. 

Wheat cropa, coat of culture, 28. 



Wheat - arrowing, perfection of, t. 

manuring for, ib. 
Wheat -straw, why do we waaU it, 

27«,277. ^ u, J • ^ 

Whittkaea Mere, profitable drainage of, 

315. 
Wickham Market, Mr. Mechi'a apeech 

at, 110. 
Wind and water, adTantagea of, 155. 
Winter tarea, 244. 
Winter's frost to be guarded against in 

tbe uae of gutu-percha pipes. 00. 
Witham, Mr. Mechi'a speech at, 154. 
Witham Labourers' Friend Society, 

meeting of the, 130; Mr. Mechi'a 

speech at the, 136; and Mr. HuUey'i 

reply, 141—144. 
Woodbridge, Mr.Mechi'a speech at,100. 
Woods and timber, effect of sewage 

manure on, 3(S2. 

Y. 

Tarda and sheds for cattle, 54. 
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